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EXECUTIVE SUMMARY

Wehran Engineering conducted an environmental assessment of the
Agency of Transportation {AOT) maintenance area located along Route 4 in
Mendon, Vermont. The purpose of the assessment is to determine if there
are regulatory impacts to groundwater and surface water as a result of
alleged pesticide dumping and waste disposal, and the on-site roadside-trash
landfill.

The site investigation included development of a site plan, a surface
geophysics survey, supervision of eight monitoring well installations,
permeability testing and an assessment of water quality in groundwater and
in surface water from Mendon Brook.

The terrain conductance investigation indicated that metal is buried in
an open area encompassing the alleged 2,4-D disposal location. Analysis of
groundwater for 2,4-D and 2,4,5-TP indicated that both compounds were
below State of Vermont Preventative Action limits.

At the roadside-trash landfill, elevated terrain conductance in the
vicinity could be the result of elevated concentrations of chloride in shallow
groundwater, dispersed metal, or other conductive waste.
| Groundwater collected from monitoring well (MW-7) located
downgradient from the roadside-trash landfill, exceeded State of Vermont
Preventative Action Limits for chloride and manganese. Specific conductance
and total organic carbon are also elevated downgradient from the landfill
indicating that other unidentified dissolved inorganic and organic
compounds may have impacted groundwater at the site. Parameters
analyzed that are not adversely impacting groundwater are chromium, iron,
lead and volatile organic compounds.

Locally, groundwater flows from the AOT maintenance site toward
Mendon Brook. Mendon Brook is not impacted by chloride, chromium, iron,
lead, manganese, pH, specific conductance, total organic carbon or volatiie
organic compounds.

in conclusion, based on a summary of the results of the environmental
assessment, there appears to be no significant impacts, at this time, to
groundwater or surface water, resulting from disposal of 2,4-D from the
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alleged area. Although past disposal practices at the AOT Mendon facility
may have caused elevated chloride and manganese concentrations, this
occurs at only one groundwater monitoring location and does not effect
Mendon Brook. The shallow groundwater at the site is not considered as a
water supply, therefore the elevated levels of chloride do not pose a heaith
risk. Elevated concentrations of chloride are objectionable only from the
characteristic of taste. Dissolved manganese is generally below detection
limits, and the fact that it exceeds preventative action limits at one
groundwater monitoring location is considered to be not significant at this
time. Manganese is a naturally occurring element and is present in Mendon
Brook upstream from the facility. Observed elevated TOC concentrations
may result from natural organic matter dissolved in groundwater or elevated
concentrations of synthetic organic compounds excluding volatile organics
(EPA Methods 601 and 602), which were undetected in groundwater near the
AOT landfill and surface water along Mendon Brook.

30.09/89 09424.HF



1.0 INTRODUCTION

Pursuant to a proposal dated March 29, 1989, Wehran Engineering
Corporation {(Wehran) has conducted an environmental assessment of the
State of Vermont Agency of Transportation (AOT) maintenance area located
along Route 4 in Mendon, Vermont (site) (Figure 1-1). AOT was concerned
regarding potential impacts, resulting from past disposal practices at the site.
A landfill located at the site was utilized for disposal of roadside trash. Other
wastes, as yet to be identified, may have been disposed of at the landfill. In
addition, there were allegations of pesticides dumping on the site which is
located within the watershed of the City of Rutland water supply.

1.1 SITE HISTORY

The site is a former gravel pit purchased by the State of Vermont for
use as a vehicle maintenance and storage facility. During the 1960’s and
1970's, the central portion of the site (indicated as AOT landfill on Figure 1-2)
was used for disposal of roadside trash and:_'_ét'he’(‘wasteﬁ,f"

Based on conversations with AOT, the landfill was a disposal site for
roadside trash and litter. AQOT also disposed of triple rinsed 2,4-dichloro-
phenoxyacetic acid (2,4-D) containers at the landfill. No hazardous wastes
are known to be disposed at the landfill based on conversations with AOT.

A second concern is the alleged dumping of the herbicide 2,4-D at the
northeast corner of the site (shown on Figure 1-2). The allegation stated that
a number of five gallon containers and one, 55-gallon drum were disposed of
by burial. The five gallon containers were aileged to be partially fuli and the
drum reportedly contained a mixture of diesel fuel and 2,4-D. The specific
burial location is unknown and the person making the allegation is
unavailable for clarification.

The site is no longer utilized for waste disposal. Current use includes
vehicle maintenance, salt and sand storage, and equipment storage. Pure salt
is fully enclosed in a storage building on site. Saltis mixed with sand west of
the landfill.

1-1 30.09/89.09424 HF
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1.2 PURPOSE AND SCOPE

The purpose of this environmental investigation is to evaluate the
impact of past land use practices and alleged 2,4-D disposal in the
groundwater and surface water of the site.

Specific objectives of this investigation are to:

Use surface geophysics (terrain conductance) to search for the
presence of conductive material in the vicinity of the alleged 2,4-D
disposal area, and delineate the boundaries of the AOT landfill.
Evaluate hydrogeologic conditions at the site, including depth to
glacialt till, hydraulic conductivity and groundwater flow direction.
Determine if there are any significant impacts to groundwater and
surface water quality.

Recommend further actions, if necessary.

Develop, if necessary, a detailed remedial assessment plan.

The scope of work performed at the site included development of a
site plan, a terrain conductance survey of the alleged 2,4-D disposal area and
AOT landfill, installation, development, and survey of eight monitoring wells,
hydraulic conductivity testing, groundwater sampling and analysis, and
preparation of a report.

This report presents the results of this initial environmental
assessment, followed by an assessment of environmental impacts, summary
and conclusions and recommendations for additional work.

1-2 ' 30.09/89.09424 HF
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2.0 SITE INVESTIGATION AND ASSESSMENT

The site investigation includes development of a site plan, a terrain
conductance survey, regional and site geology, descriptions of aquifer
characteristics and an assessment of groundwater and surface water
analytical results.

2.1 SITE PLAN DEVELOPMENT

A site plan (Figure 1-2) showing prominent features at the site was
developed by Wehran. The site plan shows the approximate extent of the
alleged 2,4-D area, the AOT landfill, monitoring well focations and
topographic features present when the survey was done in June, 1989. Atthe
time of the survey, all monitoring wells were installed except MW-3$ and
MW-3D. The location and elevation of MW-35 and MW-3D were adjusted for
well stickup. The vertical datum is a benchmark labeled "BM-A", assigned an
arbitrary elevation of 500 feet.

2.2 SURFACE GEOPHYSICS

Terrain conductance was selected as a means of locating buried
metallic materials that might be associated with the disposal of 2,4-D on-site
and to delineate the approximate extent of the AOT landfill.

2.2.1 Methodology
The terrain conductance method measures the ability of the soil mass

to transmit an electrical signal. The magnitude of the electrical response is
directly proportional to the conductance of the subsurface materials.
Metallic drums and other metal waste are highly conductive and are
therefore easily detectable.

The terrain conductance instrument used at the site was a Geonics
EM-31. This instrument has sufficient penetration to evaluate the upper
several meters of the soil, which is sufficient to meet the objectives of this
study.

The survey of the alleged 2,4-D area and AOT landfill entailed
construction of a grid of traverse lines and then measurement of the terrain
conductance at each of the grid nodes. The survey was designed to cover a
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area larger than the alleged disposal area in order to provide assurance that
drums or containers would be detected. More specific information regarding
the theory and operation of the Geonics EM-31 is provided in Wehran's
proposal. Terrain conductance survey data are provided in Appendix A.

2.2.2 Results Alleged 2,4-D

The terrain conductance survey indicated that there is a sizable
quantity of rgsgllic wastes buried in the general vicinity of the alleged 2,4-D
site. In some cases this waste is exposed. it consisted primarily of food cans,
some empty five gallon paint cans and an occasional 55-gallon drum. All cans
and drums were rusted and in some cases would fall apart when disturbed.

AQT waste. This type of material is highly conductive and was easy to map.
Traverses are oriented so that the waste limits were defined, and these limits
are plotted on Figure 2-1. The allegation of 2,4-D disposal indicated that the
herbicide was disposed of in five-gallon containers and a 55-galion drum. if
this was the case, it would be impossible to differentiate this waste from the
other metallic waste identified.

2.2.3 Results AQT Landfill

The objective of the terrain conductance survey at the AOT landfill was
to delineate the extent of the landfill. The landfill appears as 2 mound at the
site as shown on Figure 2-1. The results of the EM-31 survey indicated

anomalous readings on top of the landfill. Anomalous conductivity readings -

associated suggest the presence of buried metal. Beyond the landfill,
elevated conductivity readings may indicate the presence of dispersed metal,
buried waste, salts in shallow soils and/or elevated chioride dissolved in soil
moisture and shallow groundwater. Groundwater, which occurs at 5to
10 feet below land surface in monitoring wells MW-5, MW-6, and MW-7 near
the landfill showed elevated chloride and conductivity (spelcific conductance).
Salts were also observed in the floor of the pit and in a gully north of the

landfill.

2-2 30.09/89.09424 HF
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2.3 GEOLOGY

Available geologic and water resources maps (Doll and Others, 1961;
VTDWR, 1967; Stewart, 1972; USGS, 1983) were reviewed to develop an
understanding of the geology and groundwater conditions occurrence in the
vicinity of the site. No previous site specific hydrogeological investigations
have been conducted at the AOT Mendon maintenance area. The following
sections describe regional geology, drilting methods and subsurface materials
encountered during drilling.

2.3.1 Regional Geology
In the region, sands and graveis are underlain by glacial till which is, in

turn, underlain by bedrock. Thickness of unconsolidated deposits ranges
from 30 to 100 feet, increasing from Route 4 toward Mendon Brook (USGS,
1983).

surficial materials consists of stratified sands and gravels associated
with kame terrace deposits (Stewart, 1972). These materials are generatly
well drained above the water table. Groundwater potential from the
stratified sands and gravels is variable ranging from low to high (VIDWR,
1967; USGS, 1983). Saturated thickness of these stratified deposits generally
exceed 20 feet (USGS, 1983).

The underlying glacial till is generally more compact than the overlying
sand and gravel and contains a matrix of finer particles. Local groundwater
flow directions in the surficial sands and gravels are expected to be
influenced by the configuration of the upper surface of the glacial till.

Locally, bedrock consists of schists and gneisses of the Mount Holly
Complex (USGS, 1983). Depth to bedrock ranges from 65 feet near the AOT
garage to 96 feet north of Route 4 (USGS, 1983). A survey of bedrock wells in
1948 indicated bedrock yield ranging from 0.5 gallons per minute (gpm) to
40 gpm, with a median yield of 5 gpm (USGS, 1983).

2.3.2 Drilling Methodology

On May 31 through june 15, 1989, a total of eight borings were drilled
by AOT personnel under supervision of a Wehran geologist. Hollow stem
auger and drive and wash drilling techniques were utilized. The borings were
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drilled to determine completion depths for monitoring well installation and
for characterization for subsurface materials. Subsurface material
classifications are presented along with well construction diagrams in
Appendix B.

Soil samples were collected using a 2-inch outside diameter (OD),
24-inch long split spoon samples in accordance with ASTM-D-1586-84
methodology. The number of blows required to drive the sampler, using a
140-pound weight falling freely from 30 inches was recorded is a measure of
material density. Geologic descriptions of the samples were classified at the
site following the Modified Burmister System onto a detailed geologic log by
the supervising geologist.

2.3.3 Subsurface Materials

During on-site activities, surficial sands and gravels were found to
overlie glacial till. The surficial deposits are tan to brown, loose to
moderately compact, medium to coarse sand and gravel with a trace of silt.
These sands and gravels are stratified and interfinger with loose to
moderately compact sands and silts.

In contrast, the underlying gtacial till is brown to gray, very dense,
moderately to highly compact, contained a higher content of finer sand and
silt. Glacial till is identified at depths ranging from 10 feet below land surface
(bls) (MW-3D) to 28 feet bls {(MW-2). The till surface dips toward Mendon
Brook based on a comparison of till elevations at MW-5 (456.1 feet) and
MW-3D (446.4 feet).

Because of numerous cobbles and boulders encountered during
drilling of MW-1, which prevented sufficient sampling recovery to identify
glacial till, a structure contour map representing the configuration of the top
of the till could not be constructed.

2.4  AQUIFER CONDITIONS

Characterization of the conditions in the perched sand and gravel
aquifer is based on the construction of eight monitoring wells including
groundwater level data, hydraulic conductivity testing, interpretation of
groundwater flow directions and calculation of groundwater flow rates.

2-4 30.09/89.09424 HF




2.4.1 Monitoring Well Installation

Eight monitoring wells were installed in separate borings by AOT staff
drillers under the supervision of a Wehran geologist. Placement of
upgradient and downgradient monitoring wells, each monitoring well was
constructed of Schedule 40 PVC flush threaded riser pipe and 10 slot (0.010
inch) screen with a base cap. Silica sand pack was placed around and at least
two feet above the top of screen. Bentonite pellets were placed above the
top of the sand pack to form a seal. A portland cement and bentonite grout
was placed to ground surface (except at MW-2 where 10 feet of native
material was allowed to collapse above a five foot seal). A locking steel
protective casing was constructed at each of the monitoring wells. All
monitoring wells were locked after the instaitation and development.

Each monitoring well was developed by pumping and surging water
opposite the well screen until visual clarity was attained. Municipal supply
water was utilized in developing the monitoring wetls.

in the vicinity of the alleged 2,4-D disposal area, four monitoring wells
were installed. Three monitoring wells were planned for completion directly
above the till surface for monitoring potential migration of 2,4-D. (This
compound is denser than water and could sink to the top of the till and
potentially migrate along its surface.) During drilling at monitoring well
locations MW-1, insufficient sample recovery, resulting from the presence of
numerous cobbles and boulders, prevented the identification of glacial till.
Because most of the monitoring wells were water table installations, MW-1
was also completed at the water table with approval by Agency of Natural
Resources to provide a better definition of the water table configuration.

At the AOT landfill, one well (MW-4) was instailed upgradient and
three wells installed downgradient (MW-5, MW-6 and MW-7). All four
monitoring wells, near the AOT landfill were completed at the perched water
table, for monitoring potential impacts to groundwater. As-buiit monitoring
well construction diagrams are provided with the geologic logs in
Appendix B.

2-5 30.09/89.09424 HF



2.4.2 Groundwater Occurrence and Flow

Based on water levels measured on June 21, 1989, (Table 2-1),
groundwater occurs at depths ranging from 0.7 feet below land surface {BLS)
(MW-35) to 43.2 feet BLS (MW-1). Saturated thickness of the water table
aquifer varies from 9.1 feet (MW-2) to 14.8 feet (MW-3D) at locations where
till was identified. The configuration of the water table on June 21,1989 is
presented as Figure 2-3! The direction of groundwater flow appears to
coincide with the dip of the surface of the till, toward Mendon Brock. Depth
to groundwater, aquifer saturated thickness, and magnitude of hydraulic
gradients are expected to fluctuate in response to seasonal changes in
recharge and discharge. '

2.4.3 Hydraulic Gradients

Horizontal hydraulic gradient calculated between MW-1 and MW-3$
and MW-4 and MW-7 are approximately 0.045 ft/ft. Near Mendon Brook, the
head in the deeper well {(MW-3D) is 0.5 feet higher than the head in the
adjacent shallow welt, (MW-35}, and the magnitude of the vertical gradient is
approximately 0.06 fuft. The elevation of Mendon Brook, approximately
50 feet to the south of MW-35/3D is 465.5 feet. . Therefore, an upward
hydraulic gradient exists indicating groundwater discharges to Mendon
Brook from the site.

2.4.4 InSitu Hydraulic Conductivity

Hydraulic conductivity (permeability) is determined in seven
monitoring wells using a slug test method. The method involves the removat
of a known volume {or slug) from each well and water level recovery is
measured using a sensitive pressure transducer connected to a data recorder.
After the testing was completed, elapsed time and recovery data were
downloaded to a personal computer. Hydraulic conductivity are calculated
using a solution for unconfined aquifers (Bouwer and Rice, 1976; and
Bouwer, 1989).

Horizontal hydraulic conductivity values ranges from 0.84 feet/day to
22 .4 feet’day (Table 2-2). The values are representative of a small volume of
aquifer immediately opposite the saturated sand pack intervai in each well.

2-6 30.09/89.09424 HF




Table 2-1
VERMONT AGENCY OF TRANSPORTATION

GROUNDWATER ELEVATION SUMMARY

June 21, 1989 Depth to
) Groundwater Below
Momtoring Well | Elevation Top of PVC Top of Well Casing Groundwater
Identification Well (feet) (feet) Elevation (Feet)

MwW-1 521.85 46.23 475.62
MWw-2 486.38 21.50 404 88
MW-35 464.30 3.60 460.70
MW-3D 464.50 3.25 461.20
MW-4 499.45 12.33 487.12
MW-5 483.79 11.75 472.04
MW-6 482.49 9.94 472.55
Mw-7 482 .56 10.06 472.50

NOTES:

- Groundwater surface elevation at adjacent stake corrected for length of monitoring well stickup.
- Measuring point at the lowest point along the top of PVCwell casing.

30.09/89 09424 HF
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Table 2-2
VERMONT AGENCY OF TRANSPORTATION
IN SITU CONDUCTIVITY OF SATURATED MATERIALS

Monitoring Well Horizontal Hydraulic
Identification Conductivity (feet/day) Saturated Materials Tested
MW-2 4.5 Very dense coarse sand, with some gravel and
silt
MW-3$ 31 Boring not sampled
MW-3D _ 0.84 Very dense fine sand and silt with gravel
MwW-4 7.1 " }Lloose fine sand and silt
MW-5 54 Loose fine to medium sand, little silt and coarse
sand
MW-6 9.6 Loose medium to coarse sand, trace silt
MWwW-7 22.4 Medium dense to ¢oarse sand
Average (Geometric mean) 5.2 -
Notes:

—~  Geometric mean is calculated instead of the arithmetic mean {average) because hydraulic conductivity
values typically follow the log normal distribution (Freeze and Cherry, 1979, p. 31).
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The average (geometric mean) hydraulic conductivity is 5.2 feet/day. The
higher conductivities are common for sands and gravels and the lower
conductivity values are as result of higher compaction in these materiais.
Spreadsheets used for data reduction and calculation of hydraulic
conductivities are presented in Appendix C.

2.4.5 Groundwater Flow Rate

The Darcy equation, maodified for calculating groundwater flow, was
used to estimate current groundwater flow rates based on June 21; 1989
water level data. The equation used is provided below:

V=Ki (5.2) (0.045)
Ne 0.2

Where V is the average groundwater velocity (feet/day), K is the
average {geometric mean) hydraulic conductivity (feet/day), i is the hydraulic
gradient (ft/ft). Ne is the effective porosity which is estimated using a
conservative value of 20 percent for sand and gravel (Walton, 1985). The
calculated rate of groundwater flow in the perched water table is
approximately 1.2 foot/day. -

2.5  ANALYTICAL RESULTS

The following sections present the procedures used to collect
groundwater and surface water samples, the analytical methods used to
identify and quantify selected chemical parameters and assessment of the
anatyticat results.

2.5.1 Sampling and Analytical Procedures
Groundwater and surface water samples were collected on

June 21, 1989, and submitted for analysis to Industrial and Environmental
Analysts (IEA) at Essex Junction, Vermont.

To assure representative groundwater, each well was purged until
temperature and specific conductivity stabilized to less than 10 percent
variation in the discharge. All groundwater samples were collected with a
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teflon bailer lowered to the base of each monitoring well and raised to the
top. All measurements were recorded in bound field notebooks.

All groundwater and surface water collected was poured into sample
containers provided by IEA. Groundwater samples collected for analysis of
dissotved metals were filtered through a 45 micron pore size filter prior to
preservation with nitric acid to less than pH 2. A composite sample was
collected from MW-2, MW-3, and MW-3D in accordance with the work plan
approved by the State of Vermont for analysis of the herbicides 2,4-D and
2,4,5-TP. Compositing the sample is valid considering that if 2,4-D is present
at 35 parts per billion (ppb) (the State of Vermont Preventative Action Limit),
in any of the three monitoring wells, it would not go undetected. Shouid
2,4-D be detected, than individual samples would be submitted for analysis.

To avoid potential cross contamination of samples, bailers
decontaminated and rope replaced prior to purging each weil. Bailers were
decontaminated with Alconex wash followed by a distilled water rinse, a
methanol rinse and three distilled water rinses.

Integrity of the decontamination procedures is determined by
collection of two field blanks (final rinsewater from the bailers). To
determine if there was any sample cross contamination during shipment, a
sample of distilled water was collected at the site and kept in the ice chest
used for sample storage. This sample replaced the trip blank normally
submitted by the laboratory. Chain of custodies were completed after
sample collection and kept in the custody of sampling team members until
delivery to IEA.

2.5.2 Groundwater Analytical Results

All groundwater and surface water samples were analyzed by |EA. The
herbicides 2,4-D and 2,4,5-TP were determined using United States
Environmental Protection Agency (USEPA) Method 509B specified under the
safe Water Drinking Act. Two groundwater samples are collected for
analyses of 2,4-D and 2,4,5-TP in the vicinity of the alleged 2,4-D disposal
area: one from MW-1 and a composite of equal volumes from MW-2, MW-35,
and MW-3D.
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Groundwater samples coliected from monitoring wells MW-4, MW-5,
MW-6, and MW-7 located in the vicinity of the AOT landfill, and surface
water collected along Mendon Brook were collected and analyzed for the
following parameters: volatile organic compounds (USEPA Method 601/602),
and selected indicator parameters (chloride, chromium, iron, lead,
manganese, pH, specific conductance, and total organic carbon).
Additionally, the quality assurance/quality control field blanks were analyzed
for the same compounds. The blank of distilled water collected at the site to
replace the trip blank was analyzed for volatile organic compounds (USEPA
Method 601/602).

Analytical reports results are provided in Appendix D. The following
sections describe the analytical results in reference to groundwater quality at
the alleged 2,4-D area, AOT landfill, and surface water along Mendon Brook.

2.5.3 Alleged 2,4-D Area

Groundwater collected from monitoring wells located in the alleged
2,4-D area were analyzed for the herbicides 2,4-D and 2,4,5-TP. The analytical
results, summarized in Table 2-3, indicated that concentrations for both
herbicides were below the method detection limit in the upgradient well
(MW-1) and the composite sample {(MW-2, MW-3S and MW-3D). For 2,4-D,
the method detection limit is 0.002 milligrams per liter {mg/f) which is
equivalent to 2 parts per billion (ppb). This is below the State of Vermont
Preventative Action Limit of 0.035 mg/€ (35 ppb).

Compositing sampiles from MW-2, MW.-3S, and MW-3D resuits in a
potential dilution factor of three. If, for example, 2,4-D was at 35 ppb,
(Preventative Action Limit) in one sample and the other two samples were
ctean, 2,4-D should be dituted to approximately 12 ppb, which is clearly above
the 2 ppb detection limit for 2,4-D. If the concentrations was below 6 ppb, in
this situation, 2,4-D would not be detected in the composite.

The herbicide 2.,4,5-TP which is a breakdown product of 2,4-D was aiso
not detected. The method detection limit 2,4,5-TP is 0.0004 mg/€ (0.4 ppb}
which is below the State of Vermont Preventative Action Limit of 0.005 mg/f

(5 ppb).
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Table 2-3
VERMONT AGENCY OF TRANSPORTATION
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - ALLEGED 2,4-D AREA

Herbicides {(EP Tox)
Monitoring Well
Sample Identification Identification 2,4-D 2,4,5-TP
ADTM-GW1-006 MW-1 BQL (0.002) BQL (0.004)
AOTM-GW2/3-007 MW-2, MW-35, MW-30 BQL (0.002) 8QL (0.0004)
Water Quality Standard -- 0.035(1) 0.005(1)

NOTES:
All concentrations reported in milligrams per liter (mg/l).
All samples were collected on June 21, 1989, and analyzed by Industrial & Environmental Analysts, Inc.

BQL = Below Quantitation Limit with the limit specified in parenthesis

Water Quality Criteria .
(1) State of Vermont Primary Groundwater Quality Standards, Preventative Action Limits. Chapter 12 Groundwater

Protection Rule and Strategy, 1988.
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2.5.4 AQT Landfill

Groundwater was collected from monitoring wells located upgradient
{MW-4) and downgradient (MW-5, MW-6 and MW-7} from the AQT landfill.
The analytical resuits are shown on Table 2-4.

The following provides a brief summary of the analytical results for the
groundwater quality samples:

s pHyvaluesranged form 6.11to 6.39 standard units.

e Specific conductance vaiues ranged from 313 to 894 micromhos
per centimeter at 25 degrees Celcius.

e Chioride concentrations ranged from 30.7 to 192 milligrams per
liter (mg/f).

e Manganese concentrations ranged from less than 0.01 to
1.13 mg/f. L

e Chloroform concentrations ranged from 0.0013 to 0.0038 mg/¢.

e Total organic carbon concentrations ranged from 2.1 to 52 mg/¢.

The highest concentrations of chloride and manganese, pH, and
specific conductivity values were detected in monitoring well MW-7. The
chloride (192 mg/€) and manganese concentrations (1.13 mg/f) exceeds the
State of Vermont Secondary Groundwater Quality Standards Preventive

Action Limits. These Preventive Action Limits are 125 rhgle for chloride and.

0.025 mg/€ for manganese.

Elevated chloride dissolved in groundwater in monitoring well MW-7 is
located downgradient from the AOT landfill. Chloride is a conservative anion
and migrates at approximately the same rate as groundwater flow.
Therefore, elevated chioride may represent the leading edge of a
contaminant plume:

Chloroform was detected in all of the groundwater quality samples. In
~ general, the chloroform concentrations are higher at the downgradient
monitoring well locations than at the upgradient monitoring well location.
Concentrations ranged from 0.0013 to 0.0038 mg/¢ which is below the USEPA
Maximum Contaminant Level (MCL) concentration for chioroform. The MCL
for chloroform is 0.10 mg/¢ and is based on total trihalomethanes (sum of
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SUMMARY OF COMPOUNDS DETECTED IN GROUNDWATER (AOT LANDFILL

Table 2-4

VERMONT AGENCY OF TRANSPORTATION

) AND SURFACE WATER SAMPLES

Specific
Conductance
Sample Monitoring Dissolved Dissolved micromhos Total Organic
identification Location Chloroform** iron* Manganesa® Chloride oM @5'C Carbon
AOTM-GW-4-D01 MW-4 90017 M (0.025) SOL 1001} 659 611 n3 21
AOTTM-GW-5-003 MW-5 o0oz4 BOL {0.025) BGL(0.01) »n7 635 a4r 52
AOTM-GW-6-002 MW-6 00038 BOL {0.025) BQL{0.01) 978 635 600 n
AQTM-GW-7-004 MW7 90013 Q1L [0.025) 113 192 639 (1] a8
ACTM-SW-UPR-001 Sw-1 00015 0136 0028 196 T4 154 12
ADTM-SW-DOWN-002 SW-1 00015 0128 002 203 . 159 12
AOTM-GW-FB-005* 0006/ BOL {0.01) BOL {0.5) 506 147 089
BOTM-GW-£B-008 - QL (0,001} - oL t001) BOL (0.5} 446 138 043
Tosp Blank® - 0007 - - - - - -
water Guality Standards - 0.9 [RT ] 00250 1250} £5-05W - -
NOTES:
Concantrations reported in milligrams pey Mar {mgh) excapt for pH {standard units) and specific conductance {micrombhos st 25°C)
SOL = Betow Quantitation Limk
AN samples wars anatyzed by industrisl and E h tal Analysts, nc.
Sampley wire collected on June 21, 1989, m.mdwmwuumm.smsw-z was reshmpled on July 7, 1999,
*  gylenes (total) wece aiso detected In the trip biank 3t 0.0817 mpA and In the field blank (AOTM-GW-FB-005) 81 0.002 mgA.
we Mumkﬂmdﬂmﬂhmhhtmmmmamwi 0 0.002 mt.
Water Quakity Standards:
(%) USEPA Maximum Contaminpnt Lavel concantration. Water quality criteris based on total iribatomethanes (sum of bromodichioromethane, dibromochioromethane, b 4 and chioroform]. A more

stiingent USEPA water quality concentrations of 0.00019 pasts per

woliiion i siso used and s based on 7 x 10 rhsk of cancer.

{1) Statsof wt Primary Groundwate QuaMy Standards, Pravantive Action Limit - Chapter 126 d cthon Rubs and § gy. 1988,
(3 Stwteof ¥ 5 dary Groundwat mmsumnummm-r* prer 12 G d Protection Rule and Strategy, 1988,
(#) ‘USEPA Secondsry Maximum Conthminart Levels, 1979, Code 80 Federa! Regulations, Part 143 National Secondary Drinking Water Regulations.
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bromodichloromethane, dibromochloromethane, bromoform, and chloro-
form). A more stringent USEPA water quality criteria of 0.0019 mg/{ is based
on a 1 x 10-6 risk of cancer. '

A chloroform contamination problem may exist at the site, however, it
has also been detected in the laboratory method biank (1-2 ppb), field blank
(1.6 ppb) and trip blank (1.7 ppb). The quantitation detection limit for
chloroform is approximately 1 ppb. The level of chloroform detected in the
laboratory is similar to that detected in the field and trip blanks, surface
water along Mendon Brook, and groundwater collected from monitoring
wells MW-4 and MW-7. Therefore, chloroform levels detected in
groundwater collected from monitoring wells MW-5 (2.4 ppb) and MW-6
(3.8 ppb) may be present, however, because it is present in field, trip and
method blanks, it is difficult to be certain. _

No other contaminants analyzed were detected in groundwater.

2.5.5 Surface Water Analyticai Results

surface water samples were collected on June 21, 1989 at stations
upgradient {SW-1) and downgradient (SW-2) of the site {see Figure 2-3).
Sampies were collected by vertically immersing the sample containers in the
stream in a manner to avoid over topping. SW-2 was resampled on
July 7, 1989, after Wehran was advised that the original sample was damaged
in the laboratory. Both upstream and downstream samples were analyzed
for the same parameters as the AOT landfill: chloride, chromium, iron, lead,
manganese, pH, specific conductance, total organic carbon, and volatile
organic compounds.

A brief summary of the analytical results from Mendon Brook follow:

e pH ranged from 7.14 standard units (upstream) to 7.21 standard
units (downstream).

e Specific conductance measurements ranged from 154 micromhos
(upstream) to 159 micromhos (downstream).

e Chloride concentrations ranged from 19.6 mg/¢ (upstream) to
20.3 mg/€ (downstream).
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. Dissolved manganese concentrations ranged from 0.028 mg/¢
(upstream) to 0.024 mg/€ (downstream).

e Dissolved iron concentrations ranged from 0.136 mg/¢ to
0.128 mg/¢, upstream and downstream, respectively.

e Chloroform concentrations equaled 0.0015 mg/£ at both upstream
and downstream locations.

s Total organic carbon concentrations equaled 12 mg/€ both
upstream and downstream.

Based on comparison of the upstream and downstream samples, their
appears to be no significant impacts to Mendon Brook water quality.

2.5.6 Migration and Fate 0f2,4-D

2,4-D, also called Amidox, Amoxona, or Aqua Kleen, is a common
herbicide which has been widely used to control broadleaf plants. According
to the USEPA, 2,4-D is not considered to be a persistent compound within the
environment. The reported half life of 2,4-D is 1 to 6 weeks in soils, and a few
days to several months in surface waters. |

2,4-D rapidly dissociates from an amine or ester, in neutral soils, to an
acid. The 2,4-D acid is highly mobile in soil pore water. Therefore, it will
likely migrate though soil, and will not significantly adsorb to the soil
particles. The solubility of 2,4-D in water ranges from 500 to 900 mg/f.
However, as noted, 2,4-D rapidly biodegrades rendering it unlikely to
contaminate groundwater (USEPA, 1987).

The specific gravity of 2,4-D is 1.416 grams/cm3. This indicates that
once present within the groundwater, 2,4-D has the potential to migrate
downward though the water column. In the case of the AOT site, it would be
expected that 2,4-D would be found on top of the glacial till in the sand and
gravel unit. Two monitoring well (MW-2 and MW-3D) located at estimated
downgradient locations from the alleged 2,4-D disposal area, are screened
just above the base of the glacial till to monitor migration of 2,4-D
contamination,
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3.0 SUMMARY AND CONCLUSIONS

The results of the environmental assessment conducted by Wehran at
the AOT maintenance area located along Route 4 in Mendon, Vermont are
summarized below.

The terrain conductance survey conducted at the alleged 2,4-D area
indicated the presence of buried metallic waste. The waste exposed included
domestic waste (such as food cans) empty five gallon paint cans, and an
occasional 55-gailon drum. All cans and drums were highly rusted and in
many cases, would fall apart when disturbed. Because of the variety of metal!
present, it was impossible to differentiate between drums and other metaltic
waste potentiaily buried.

Terrain conductance was aiso used to delineate the approximate
extent of the AOT landfill. At the landfill mound, anomalous conductivity
readings suggests the presence of buried metal. An area of elevated
conductivity may represent the presence of salts dissoived in soil moisture and
shallow groundwater, dispersed metal debris, or possibly other conductive
wastes. | _

The generalized subsurface stratigraphy encountered during the
drilling program consists generally of loose to moderately compact sands and
gravels underlain by very dense, moderately to highly compacted siity sands
with some gravel (glacial till). Sands and gravels were identified in each of
the eight test borings based on classification of soil samples recovered from
split spoon and estimated material density at five foot intervals. Based on
knowledge of the regional geology and differences in the texture of
subsurface materials, coarse glacial sands and gravels were distinguished
from finer, more compact, glacial tills.

Groundwater is found perched above the compact glacial till in the
region. During the site investigation, groundwater occurred at depths
ranging from 0.7 foot to 43.2 feet below land surface. .

Saturated thickness of the perched sand and gravel aquifer ranged
from 4.1feet to 14.8 feet, based on water level measurements on
June 21, 1989. The water table surface slopes toward Mendon Brook. The
contact between the sand and gravel and the underlying glacial till also
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slopes toward Mendon Brook. Therefore, the direction of groundwater flow
is influenced by the dip of the glacial till surface. The rate of groundwater
flow is 1.2 feet per day based on a calculated value for hydraulic gradient,
average hydraulic conductivity and a conservative published value for
effective porosity.

At the AOT landfill, compounds detected in groundwater collected on
June 21, 1989: chioride, chloroform, and manganese. Compounds not
detected were chromium, iron, tead, and VOCs (other than chioroform).
Concentrations of chioride and manganese exceed State of Vermont Primary
and Secondary groundwater quality standards, respectively. indicator
parameters (specific conductance and TOC) are elevated downgradient form
the landfill. Elevated chioride in monitoring well MW-7 may represent the
leading edge of a groundwater contaminant plume.

Surface water samples were analyzed for the same parameters as
groundwater in the vicinity of the landfill. Surface water collected in
Mendon upstream and downstream from the landfill contained chloride,
chloroform, iron, and manganese. Compounds not detected were chromium
and lead. Based on the similarity in concentrations of water quality
parameters upstream and downstream, there appears to be no significant
impacts to Mendon Brook from the landfill.

Numerous studies have shown the 2,4-D is readily biodegraded by
microorganisms which are prevalent in the environment and that microbial
activity is the predominant factor effecting decay in soils. Most reported
half-lives for the biodegradation of 2,4-D in soils range from a few days to a
few weeks, with more than 90 percent degradation within a few months.

In conclusion, based on a summary of the results of the environmental
assessment, there appears to be no significant impacts, at this time, to
groundwater or surface water, resuiting from disposal of 2,4-D from the
alleged area. Although past disposal practices at the AOT Mendon facility
may have caused elevated chloride and manganese concentrations, this
occurs at only one groundwater monitoring location and does not affect
Mendon Brook. The shallow groundwater at the site is not considered as a
water supply, therefore the elevated levels of chioride do not pose a health
risk. Elevated concentrations of chloride are objectionabie only from the
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characteristic of taste. Dissolved manganese is generally below detection
fimits, and the fact that it exceeds preventative action limits at one
groundwater monitoring location is considered to be not significant at this
time. Manganese is a naturally occurring element and is present in Mendon
Brook upstream from the facility. Observed elevated TOC concentrations
may result from natural organic matter dissolved in groundwater or elevated
concentrations of synthetic organic compounds excluding volatile organics
(EPA Methods 601 and 602), which were undetected in groundwater near the
AOT landfill and surface water along Mendon Brook.
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40 RECOMMENDATIONS

Based on the conclusions of this environmental assessment of the AOT
Mendon facility, there does not appear to be any negative impacts by
pesticides, metals or volatile organics. For this reason, Wehran Engineering
does not recommend any additional groundwater or surface water sampling
for these compounds at this time. The elevated concentrations of total
organic carbon (TOC) may, however, be indicative of semi-volatile organic
contamination. !f, however, the AOT would like to identify constituents in
the TOC, Wehran could recommend an additional round of groundwater and
surface water sampling for semi-volatiles {acid and base neutral extractable
organic compounds in accordance with EPA Method 625) and a confirmatory
analysis of volatile organic compounds (EPA Methods 601 and 602).
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APPENDIX A
TERRAIN CONDUCTANCE DATA
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APPENDIX B

TEST BORING LOGS AND
MONITORING WELL CONSTRUCTION DIAGRAMS



WEHRAN ENGINEERING

CONSULTNG ENGINEERS

TEST BORING LOG
BORING NO. mMw-

CLIENT : Vermont Agency of m%atim {A.0.T.) _Mendon JOB NO. 09424.HY
BORING CONTRACTOR : ermont A.0.T, ELEVATION 5188 FT
GROUND WATER CAS__ | SAMP_| CORE { TUBE |DATE STARTED
DATE | TIME | WATER E!. _SCREEN IYPE n&w 55 DATE FINISHED gn6/a9
41-51 FT DIA. | ange | o0 ~ .~ |oRmILLER Jim Hartson |
WT. 1401b AN INSPECTOR _ Randi Augustine
surface FALL agn \.] Cindy Sprague,
SAMPLE
WELL IZQ “ows ren CLASSIFICATION REMARKS
CONSTf_ECTION e N0 |TvoE N ek Recovery " HmE‘.-e
a Headspace ]
S BEIEE Brown, medium dense, cosrse to fine SAND and . (ppm)
5 coarse to medium GRAVEL 12 0.2
X |8 _ |
. 12
L ——
- 5
| s2fss |1 Brown, dense, coarse to fine SAND and coarse 10" 0.2
OIRORLO] 16 to medium GRAVEL, some Coboble, trace Silt
22 |
23]
10 s-3| ss [[28 ]| Tan, dense, coarse to medium SAND and coarse e 0.0
—~3§ 1| Gravel, some fine Sand, trace Silt *
2]
| 11
15 "
| s4lss L2z0 - Tan, very dense coarse to fine SAND and 8 4.0
21 coarse to medium GRAVEL, trace 8ilt
X2
52/.1'
20 5588 35 ]
i 3 Tan, very dense coarse SAND and GRAVEL, g 0.0
[ 61_ _j| crushed Cobbles, some medium to tine Sand, -
I 65/.3' trace Silt




WEHRAN ENGINEERING

CONSULTING ENGUNEERS

TEST B80ORING LOG
BORING NO. mMw-1

PROJECT: Environmental Site Assessment SHEET 80. 2 OF 3
| CLIENT: Vermont Agency of Transportation {A.0.T.) - Mendon JOB NO. 09424, HF
‘ WELL Eh’i SAMPLE CLASSIFICATION REMARKS HNU
CONSTRUCTION i BLOWS PER

HH"- NO. |TYPE| & \nces Recovery Headspace

| {ppmj
25| 56 | ss 23 Crushed Cobbles 6" N.C.

' i 62
[ 387.1)

| -
| Cobbles

| B Bouider (33-357

@! |

Ic AREER
i Nene H.A.
[ sz {ss [
| a0l Cobble om N.C.
=40/
| 158 |88 |00/ Crushed Cobble &" 0.0
[ [rRUM BX|N.C. No Recovery N.C.
[ 2
5 . .
L |58 § S8 Tan, very dense fine SAND, little medium Gravel ol 0.4 -
i 46 moderately compact (damp}
_ 33/.

| [Ns-10] 5 [Toor7 Wash 2" 0.7
-




WEHRAN ENGINEERING

TEST BORING LOG

CONSULING ENGINEERS BORING NO.  mwa
PROJECT: Environmental Site Assessment SHEET NO. 3 OF 3
CLIENT: Vermont Agency of Transportation (A.0.1.) - Mendon So8 MO, O94ZLNF
WELL l,=_,-, SAMPLE '
CONSTRUCTION [&¥ BLOWS PER CLASSIFICATION REMARKS
E5i N0, |TVPE| s IncHes Recovery HNU
@ i {ppm)
o | oy
@ : 511 ss [10070.5 " Wash and Quartz fragments Wash 0.6
5 L
| | 51388 § 25 Tan, very dense medium SAND, some medium 6" 0.2
| 45 Gravel, not compact (saturated)
-Ed
| | 519 85 ] 16 Brown, very dense ten fine SAND, some fine an 0.0
@ L 2a/0 1 Gravel, moderately compact {saturated)
L FJ
4 ﬁ ﬁ
[} s-14 58S | ypospgt || Wash - Quariz fragments Wash 0.1
® 519 s8 " Brown, very dense, medium SAND, some fine to|  gn 0.0
: medium Gravel loose (saturated)
i §5/0.4
o END OF BORING AT 70' 107
i NOTE:
1 N.C. - Not Collected
L N * 4" casing to 25 ft.
R a" casing to 70 {1
75 I




WEHRAN ENGINEERING TEST BORING LOG
- CONSULTNG ENGINEERS BORING NO. MW -2
| 1QJECT ¢ Environmenta) Site Assessment . SHEET NO. | OF 2
WLIENT : Vermont cy of Transportation (A.0.T.) - Mendon JOB NO. 09424.HF
BORING CONTRACTOR: Yermont A.Q.T, _ ELEVATION 4838 PT
| OUND WATER CAS. | SAMP @E UBE IDATE_STARTED 6/5/88
1 \TE TIME | WATER EL. SCREEN TYPE HSA 58 .7 DATE FiNISHED 6/8/89
—— — ] DlA, | 3187 & N7 JORILLER Bob
w wT. 1 140 P INSPECTOR _ Randi Augustine
surface FALL | ] 300
WELL |l p—SAMPLE
=
CONSTRUCTION (& wo. [rvee [Ryous reny CLASSIFICATION REMARKS
. (B .0 H Recovery m::e
@ e @ L | 51] 85 |4 Brown medium dense coarse to fine SAND and L8 (gl’;"
6 medium to coarse GRAVEL (dry) -
10 |
| 13 |
Boulder
s ——
3D ©) E 52|88 | 18 Brown/Tan, medium dense coarse to fine 3 AND, 13 0.5
[ 13 some coarse to medium GRAVEL, Crushed Cobble
{moist) '
! 16
18
P10l s 2| ss 12 1| Brown, dense, coarse to fine SAND, and coarse to 12* 0.5
1 50 | medium GRAVEL {dry to moist)
T | 2|
zs“
_lﬂ s4| ss L¥ ] Brown/Tan, very dense, coarse to fine SAND and 5" 0.2
P coarse to medium GRAVEL, some darier brown :
— staining at 15.8 ft. (moist)
\ | 44 |
50
20 T —
® O|@® | |ss]s |4 Brown, very dense, coerse to fine SAND, some 12" N.C.
1085 Gravel {anguiar), Cobble, some to trace Silt
— 1  (saturatedd
Boulder
ROTE:
' N.C. - Not Collected




I WEHRAN ENGINEERING

. CONSULTING ENGINEERS

TEST BORING LOG
BORING NO. mw-2

‘ROJECT! Environmental Site Assessment

SHEET NO. 2 OF 2

| CLIENT:

vermont Agency of Transportation (A.0.T.) - Mendon

408 NO. 09424.HF

WELL Eh SAMPLE
ONSTRUCTION w BLOWS PER CLASSIFICATION REMARKS HNU
Bl MO, |TYPE| s ixcues Recovery Headspace
i Topm)
:25
| @ @ @ i 56| 85 LAl Tan very dense, medium to fine SAND, some g" N.C.
60/2" Gravel, some to trace Silt (wet),
1 Boulder
O) [ 57| ss|100/2" || Ten/Gray very dense fine SAND and Silt, trace 2 N.C.
Grevel dry to moist {Glacinl TILL)
| 10 END OF BORING AT 28.5 FT
| 3%
a0
-
M5
- NOTE:

N.C. - Not Collected




[/ WEHRAN ENGINEERNG TEST BORING LOG
%ca&wm ENGIEERS BORING NOQ. Mw-3s
[t OJECT : Environmental Site Aasessment SHEEY NO. | OF 1
[C_JENT * Vermont Agency of Transportation (A.0.T.) - Mendon JOB NO. 09424.HF
BORING CONTRACTOR:  Vermont A.O.T. ELEVATION  481.4PT
| CTOUND_WATER CAS. | SAMP | CORE | TUBE IDATE STARTED s/14/29
i TE | TIME | WATER EL. | SCREEN TYPE | nsA | ss = I~ _Z|DATE FINISHED 6/15/89
i 16 1t DIA, {31/8°D | 2" /%_ RILLER _ Fmer/Bob |
belaw grade wT. 140lb INSPECTOR __Cynthia Speague
surface FALL o0 / ™~
B WELL e | SAMPLE
= CLASSIFICATION REMARK
CONSTRUGTION (&1 wo. [rvee [,0u8 e LAS RKS
- )
VR ® o)
See MW - 3D
| |l -No samples collected for this boring
d| @ ®f —— —
L 5 S
@ J I
! END OF BORING AT 7 T
L 10, ———
15
2 oo
X




' TEST BORING LOG
WEHRAN ENGINEERING
CONSLLING ENGINEERS BORING NO. Mw- D
PROJELT : Environmental Site Assessment SHEET NO. |  OF !
CLIENT : Vermont Agency of Transportation (A.0.T.) - Mendon JOB NO. 09424.HF
BORING CONTRACTOR - Vermont A.0.T, ELEVATION 4614 FT
[GROUND_WATER CAS. | SAMP | %1 TUBE JOATE STARTED 6/12/89
DATE | TIME | WATER EL. SCREEN TYPE HSA | 88 DATE FINISHED 6/14/89
T | IFIaft DIA. | 3 t/gm) 2" i~ IDRILLER mer
below ground || WT. T30 INSPECTOR __ Randi Augustine/
surface FALL 3g" Cindy Sprague
WELL . SAMPLE
bl CLASSIFICATION REMARKSH
s PER NU
CONSTR:I\CTDN E: HO. {Type {ALOWS FE Recovery Hesdspace
4 (] 5SS Peat (0-107) (ppm)
1 Medium dense coarse GRAYEL, some dark brown 120 40
1 12 Silt, organics (10 - 127
16_| :
| i __i| Boulder
L 5
@ i 1221 Gray/Brown, dense SILT and fine SAND 189 0.0
29|
@ | >
10 F———
s3| 88 |13 _ |l Gray/Brown, very dense, fine SAND, some Silt 15" 0.0
27 || (012" Gray, fine SAND and SILT, some crushed
@ ) 59 Cobble, Gravel {not compact}
o| @ B
F -
P
@ 15 $-4| 88 |72 || Gray/Brown, very dense, medium to fine SAND, & 0.0
105/0.2% some Gravel, crushed Cobble, trace Silt {moderatdly
compacted ) TILL
) @ ., [s-5|ss |10 Very dense, mediunt to fine SAND, some coarse 12" 0.0
73 SAND, Gravel, trace Silt, (moderately compact)
20, i (15
i 10
[ R Gray, very dense fine SAND, some fine to mediuT ™ 0.2
| 3% Subangular Gravel, little Silt, TILL
[ 100/0.2)|
. END OF BORING AT 22.5 FT




I'\/= WEHRAN ENGINEERING TEST BORING LOG
/ CONSULTING ENGINEERS BORING NO, Mvw-4
_! OJECT : Environmental Site Assesgment SHEET NO. | OF 1
LuIENT : Yermonc of Tr tion (A.O.T.) JOB NO. 09424.HF
BORING GONTRACTOR : __vermont A.O.T. " {ELEVATION %970
[( DUND WATER CAS. | sAMP | CORE | TUBE |DATE STARTED  s/31/89
| TE | TIME | WATER EL. | SCREEN [ TYPE] HSA | 39 ~N DATE_FINISHED _ 5/31/89
6-15 ft DIA. (s1/smD]| = i IORILLE ]
pelow gromd | WT, 140 R |INSPECTOR __ Gwenn Buttles
surface FALL |7 = sov Ny
SAMPLE
WELL &
CLASSIFICATION REMARKS
- SLOWS PER HNU
CONSTRUCTION igol No. |Tyee [SLOWS PE Recovery Headopace
i = U fs1]ss [ 2 Light Brown, medium dense, coarse to fine SAND, 167 ‘%";"’
5 some tine Gravel (dry) :
| 6.
.5 |
3| so| s Light Brown, | oose, medium SAND, little fine - 00
i 3 Sand, trace coarse Send - clean (dry) *
4 I
L4
L 10) I—
’D @ @ L 53} ss | _1_.__|| Light Brown, looss, fire SAND,somesut(satmted}i 147 0.0
2
-—2 —— —
16
|~ || souder
13 sof ss{ 12 Brown, dense, coarse SAND and GRAVEL, 14" N.C.
i ""_1.}' | moderately compact :
] 14
@ 14
END OF BORING AT 17 FT
,20 I —
e —— s N .
N.C. - Not Collected




N\ WEHRAN ENGINEERING TEST BORING LOG
CONSULTING ENGINEERS BORING NO, Mw-s
OJECT : Environmentat Site Assessment SHEET NO. | OF 2
:,JENT f Vermont Agency of Transportation {A.0.T.) - Mendon JOB NO. 19424, HF
BORING CONTRACTOR: _ Vermont A.O.T. ELEVATION 481.6 1t
IOUND WATER CAS. | SAMP | CORE | TUBE [DATE STARTED 6/2/89
TE | TIME | WATER _EL. SCREEN TYPE [ HSA 53 ~|DATE_FINISRED 6/2/89
— 6-15f1 D{A. |31/8mD]| %7 ~ [ORILLER Jim Hartson
below grade wT. 1401b INSPECTOR Gwenn Bultles
sueface FALL 3o
WELL £ SAMPLE
- CLASSIFICATION REMARKS
& BLOWS PER HNU
CONST,RECTDN =E NO.|TYPEI's "rc"” Recovery Headspace
SN l °Ts1|ss |2 Light Brown, medium dense, medium to fine SAND . \pprry
15 and fine GRAVEL loose (dry) 13 0.0
12|
| 13
DY of! I
. @ | | Bilack stained soil (4)
: & ]
! 52] ss [ 3 Pine, loose. GRAVEL and Coarse SAND (drv) 19n 0.0
4 (5.0~5.5"
e 8 Light Brown, medium dense, coerse to fine SAND
: ) —i| (moist) (5.5-7.0)
: 4
5. P&
D) @] -
10 s-3| ss ‘-3_- T Brown, loose, medium to fine SAND, coarse Sand 16" 0.0
7T litde Silt (saturated)
! : :
7
15 -4 sS Loose, fine SAND and SILT (satursted) gon 0.0
® A :
, 5
1
20 33 s "9 77| Medium dense GRAVEL and some SILT, some fine 127 0.0
i '('r SAND (saturated)
| 5 ]
6
| 6




WEHRAN ENGINEERING

CONSULTING ENGIMNEERS

TEST BORING LOG
BORING NO. mw-s

ROJECT:

Vermont Agency of Transportation {A.0.T.) - Mendon

SHEET NO. 2 OF 2

| ~LIENT! Vermont A.O.T.

J08 NO. 09424.HF

| WELL

z, SAMPLE
ONSTRUCTION K& ypE | BLOWS PER CLASSIFICATION REMARKS HNU
RO, 3 T Recovery Headspace
| \ppmj
25
| 35 Yery dense fine SAND and SILT, some Gravel,
73 dense/compact {moist to dry)-{TTLLat 25.5[t) 187 N.C
— 10073
i END OF BORING AT 26" 3".
=30
35 .
40
45
. NOTE:
" N.C. - Not Collected
[ |
508
.




/= WEHRAN ENGINEERNG

CONIATING ENGINEERS

TEST BORING LOG
BORING NO. wmw-

¥ SJEGT - Envirunmental Site Assessment SHEET NO. | _OF 1
Co.ENT : erm ° ton Toen JOB NO. _ 0S424.HF

BORING CONTRACTOR® _ vermont A.Q.T.

ELEVATION 480.2FT

£ DJUND WATER CAS. | SAMP [ CORE TQB%_QATI: STARTED 6/1/89
L TE | TIME | WATER EL. SCREEN TYPE | HSA S8 1N DATE FINISHED _ 6/1/8%
N 6-15 ft "DIA. 31/8MD] = N RILLER m Hartson

below grade wWT. 1401b TN {INSPECTOR Gwenn Buttles
surface FALL 30"
WELL z, SAMPLE
= CLASSIFICATION REMARKS HNY
CONSTCTQN E: No. [TYPE |8 ?.}"EH'EE" Re covery Headspace
- -~ 0 {pp
- 3 S-1] 88 - Light Brown, medium dense, coarse to mmredium 19" 0.0
14 SAND, some Cravel (dry)
14_
17
D @ I
T ]
'=, 5 — _
. 52| s8] 13 Light brown, medium, very dense, fine SAND, little 15 0.0
: i 19 to trace Silt {moist)
1 24_|
i 1 |l
!
i N J—
'E —
OO O oy 7 Light Brown, locse, coarse SAND, some to little 18 0.0
[ — 4 T medium Send, trace Silt (saturated)
N
5
15 s4f ss | 3 _ __|| Light Brown, loose, coarse SAND, clean {15-16% 13 0.0
2 Light Brown, fine SAND and SILT (16-17" ) -
- 3 (saturated)
@ .

END OF BORING AT 17 FT




WEHRAN ENGINEERING

TEST BORING LOG

CONSULTNG ENGINEERS BORING NO. mw-7
PROJECT : Environmental Site Assessment SHEET NO. | OF
CLIENT : __ Vermont Agency of Transportation (A.0.T.) - Mendon JOB NO. 09424.HF
BORING CONTRACTOR: _vermont A.U.1- ELEVATION 4788 FT
GROUND WATER CAS.__| SAMP | CORE | TUBE ;DATE STARTED 6/1/8%
DATE | TIME | WATER EL. SCREEN IYPE HSA | 88 DATE FINISHED 6/1/8%
S 8-18 ft BiA. [31/8" 1 2° 17 _|0RILLER  Jim Hartson
below ground wWT. 1 1anmm o INSPECTOR CGwenn Buttles
surface - FALL 30"
WELL £ SAMPLE
14 CLASSIFICATION REMARKS
b BLOWS PER HNU
CONSTRUCTION go., NO. [TyeE (B0 N s Recovery Headspace
- | §1] 88 | 1 Light Brown, loose, coarse to fine SAND, little . \ppm]J
I P tine Gravel (dry to moist) 14 0.0
- 4 —
L 5 _
MESEIE Light Brown, very dense, coarse to fine SAND, " 0.0
4 some to little Gravel, little 5ilt (saturated to
20 moist) Boulder at 5.5
3
-
3 VINSE—
- 10 —_— — ]
("% s-3ss | 2 _ |l Light Brown, medium dense, coarse to medium 15" 0.0
5 SAND, some fine Sand (saturated)
1G]
3
1% g4 ss[ 3 | Light Brown, medium dense, fine SAND and SILT 10° N.C.
i . '5 | (saturated)
@ :
b J
! END OF BORING AT 17 FT
3 20 L - - -
X NOTE:
] N.C. - Not Collected




APPENDIX C
HYDRAULIC CONDUCTIVITY SPREADSHEETS
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JEPTH OF MEAD HANGE (FT BELLE TIC LN
SErTH TOOBAGE JF MELL BCREIV UFT BELIY TIY 30.75
AEIGHT 3F ICREEN THRQUGH #WICH MATER INTERS, L (FEET} Y.
BT OF 3ASE OF SCREEN - JESTR TO YAIER, ¥ 'FEED) 7,01
1 CORKECTEY FOR TINE 4045 BENOYED & OSCTLATION IN R.L.
X8 DECILLATION OF dATER ¥ ENBED,
JATRIEY FLNIMNEY CHANGE - TRCTMS CRETMS CROTME
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<IRRAGLID DONBMOTIFITY JaLiiaalild
AETHOD: SOUER AND RISE L1%Ts..
EQUATIONS ifar #uily peast-

L T LT TS H N
¥hera aikehey = 1

a1ing aelis!

1
SLILIL TR AT ¥

PARARETER JEFINITION:

k= Wydramiic comductivity {lemgth/tiagl,

R = el radins {length).

fe = Cffactive radins over which the slug 15 dussijetes lesgudy,
%y = Borshole radius {leagth).

L = Height of cress through which water eaters {feagthi.

3 = Hfo B start of test fextragolated from a seailog gram of

B/He vs elapsed tise (sec.).

142 RiMg at an arditrarily defived tige (1) fros the seaileg
seailog graph previously defined above.

Bepth to base of screes - depth to water {leagih).

L

i
¢ = Cgefficiant deterained from Fig. I sa Deawer & Rice {18763,

PARAMETER  wALUE  UNITS

ke = 0.08 feet

Ry = 0.50 feet

L= 2.43 feet

fg = 1.00 disless (defiaed froa sesilog qraph!
"s 0.53 diajess {fefined from semilag qrapd)
H 10.06 sec {gefined from ses1isg graph)
L= 9.63 feet

§ = 2.43 feet

LRy 3 18.%

£= 1.60 disless (defised from Fig. 3 (Bouwer & Rice, 19742
CALCULATEDNS:

Is {Reite} = .1

f= 450 feet/day
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PARANETIR SEFTAITION:

= aparandic conductivety (langthitieed.
Qe = Hall radigs flangiel,
Re = SFfactive rafiss over which the siug 15 assipatad .
% = Barahgle raduys (leagthl.
L = tength of sereen through which water eaters fiaagih
sese (lengldl.

eyt

Yo = g § start of test tertrapoiated fres 3 semliog Jraet of

kide 45 elajsed tiee {set.).

Y4 = B/¥ ab an arditrarily defined tine (1) fros the SEELL0%

seaileq grash sreqiously defised above,
B = depth to base af scraes - gepth to water ileaglht,

¢ = Confficient teterained frou Fig. 1 in douser & dize (VM.

PARMETER  VALUE URITS

Re = 5.08 feet

[ 0.5¢ feet

L= 5,00 feet

g = 5,45 dinless {defiaed fron sea1log §raph!
"= 0.34 dualess (defined froe sewilog graph)
s 15,00 sec [dafised fron seasiod graghi
L= .00 feet

LI 6,20 fort

L% 3 18,00

{= 1,05 disless (defised froa Fig. 3 (Souear & Ril2 H
CALCULATIONS:

18 {Resis} - 1.9%

f= 1,168 fest/day
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3003 TIST - ADT NENBON - M3

AQUIFER (SLog) TESTING WORIGHEET  VERGIN .l

TEST DGCURENTATION TALEE
W 2
[T AbTA-Auid
$l HIANETER ok H
R 3
Tt ERTE OF 4R R i
STATID sATER LIVEL 3ELCH TOP OF MELL 2.4
REFTRENCE WATRR EVE. L&
T1pE of AR4IFER UNCONE INED
HERRIT TEST MO, 4
£57, ZLAPSED TINE SLUS READVED 3.0833
VOLUME OF SLUS (3L} .32
INSTANTANEDES HEAD CHANGE (FT) 198
BEPTH OF MEAD CHANGE (FT BELDW TOD) L2
JEPTH O BASE OF WELL SCREEN (FT BELOW 100) 11.87

HETEHT OF SCRECK THROUEN 9KICH WATER EWTERS, L (FEET) 5.4
369TH 10 BASE OF SCREEN - DEPTH [0 YATER, ¥ (FEED) 15.44
+ CORRECTE} FOR TINE SLUS RENOVED & DSCILATION IN W.L.
18 SCILLATION OF WATER LEVEL ENBEM
RECORDED RECORDEY CHANGE | CRCTIX (RELTMS (RCIM

£l il INOEPTH 0. B0, HEADCHE

it H (fT) (T} ¢ (NIN) (SECY (FT) AN

6.0090 237 -g.81 ' 4000 b0 LR 100
0.003 123 400 o S0e87 G0 &2 1
4,048 .23 000 1088 .00 183 M
3.2099 L1 G0 L0000 &E LY 6.9
803 R B P U AR I Bt 4.m

P33 B0 190 0B
R RS R N AL
687 1000 L7 0%
C.0833 1L LB bW
Ch2000 1240 183 G
R NITTANER R - R
Ce3 M 18 &N
D250 1506 12 AW
LaIne WM 1 A
4.1000 186 1.83 O aME7 B LM 4
4,015 00 0JF AN 3N L M
$.1333 025 .07 00 05830 300 L2 4,82
4.1500 02 42 L 0.E7 W 138 BBt
0.1484 Lg L9 A5 B L R
2,1831 "RTIER IR X5 B N R R L
§.2000 O L e e 1 AN
8.2146 43 LG 0 L0000 d0.00 L4 .73
8,08 G 88 ) L83 eS80 LW o
0,200 LG 87 tsr 00 L7 489
§.2586 W9 L6 L2 The LM 0.4

14.0144 L%
.00 1.3 0%
§.4231 U
0.0264 .73 N
8,430 -y B N
6,038 s I B
4.4300 i B
§.0486 L 0.8
8.3833 L WL

UPARAGLIT CONBUCTIVITY CALCULATION

NETUOG: SCUNER MWD XIZE (1774,

ESUATTONS “for f2liv penetrating wellsi:

{0 iRo*? 1 lafResRensTBL 8 Lo (Yo/THIE G4t
Where istRe/Rw) = b (L Iatke @ (C/LLe/R0) ]

PARANETER BEFINITION:

1 = Hyéraniic cosdectivaty tleagibitines.
8¢ = Vell radius {langihl,

Re = Effective radius over vhich the siug is dissipited tieagthi,

Ry = Dorehole radins {lengthl.

L = Height of screen through which water waters SELTH I

Yo = W/¥e & start of test {extrapolated from 2 sesilog graph of
B/Me vs elapsed tine (ssc.).

tt = Wito at as arditrarily defined tiee (41 fron the sesilog
senilog qraph previowsly defisef adove.

¥ = depth of hase of screen - depth to waler [laagth),

¢ = oefficient deterained fros Fig, 3 in Souver & Rice {1974).

PARAMETER  VALUE  UKITS

8= 0.08 feet

ke = 0,50 feat

L= 5.00 feet

T = 1,00 dinlass (defised fron sewilog graph)
= 8.94 fisless (defined froa seailog gragh)
{s 10.00 sec (defined fron sesilag qraph}
L= 5.00 feet

Ns= 15,44 fert (sisplifyiny assumption)
Le/ky = 1.4

I 1,20 dialess (defised fros fig, 3 (Beaver & Rice, 1378)
TM.CBLATIONS:

13 (Re/h0) = 1.4

1= 094 feetiday
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2,000
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3
AL)
0
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1.4
3.4
3.4
LR

LW

L
314
LY
3 4
2.83
.04
.48
2.56
.82
W
.55
2351
.30
4

i
1,23
L

+a
$3
Lorh
LI
L8k
1.8
1.8
1.54
1.51
1,47
1.4
1,48
.37
134
131
1,27
1.2
1.23
1.2¢
1.17
.43
1.3
0.5¢
9.97
1
9.68
0.40
0,33
0,45
0.6

0.3

0,33
0,32
8.2¢
b2
0.4

4487

HE MY

R i1

b

4
1
1
1
L]
3

1
-

1
L

y 59147

64147
69187
1.4147

RS

B.4147
§.9147
7.41487
9.4

e

0.0
§.00
#.4
5,00
.00
145,00
116,08
1LY
143.90
175,08
245,40
235.00
263,00
295.%0
325,00
335.00
385,04
#i.0
300
735,00
305,00
BN
365,00
59500
71500

Kod B e B

[ L
ra P2 3 L4

-

—
.

~a
e

L4
f.1%
faid
0.9
8.97
.n
4.48
b.58
§.83
6.4
.83
0.3
6.33
8.32
5.2
W2
¢.24
0.24
5.2
6,38

8.6
d.44
0.64
¢.62
65!
3.3
4.5
8.57
0.3
g.44
8.3
4.1
4.30
0.22
8,23
622
820
4.8
.14
9,13
0.14
412

A2
0.41
0.0




3.8 TIET - adT sEMEx - e

S30iTIh ELL3 TIITING ofEIEeilT ER2I0N 1L
PRITOMLRENTATIN YALUE
it 4 96/8%
[TEANNS A1TH-A44S
| I3 2
3REHLE 6
TETa MEETH P #ELL {FRET 13
£T4TTE ATER LEVEL 3ELON YOP OF dELL i2.4
REFERENCE #ATER LENEL 12.18
Tree 9F MUIFER UNCONF TNED
4EARIT TESY 88, 3
{37, SLAPSED TINE SLUG REMOVED 9.43
YOLHNE OF SLuB (AL} 8.3l
INGTANTANEDUS HEAD THAMEE [FT) 1.92
SEPTH OF SEAD CHAWGE (FT BELOW TOC) 14,08
JEBTH 13 BASE OF ¥ELL SCREEN (FT SELO 130) 17.8%

HEISHT OF SCREEN THROUBH WHICH WATER ENTERS, L (FEET) 5.8
JEETH TO SASE OF SCREEN - DEPTH TG WATER. H (FEET) o8
$ SORRECTED FOR TINE SLUG KEWOVED & OSCILATION 1N W.L.
§3 9SCILLATION OF WATER LEVEL ENBED.
RECORDED RECORDED CMAWGE  CRCTRS (RCTME (RCIN
£.1 il INUEPTR D ET. EDL HEND G
(NIN t3 {F1 (niN}  ISECY (FT}  H/HA

0.3080 2.6 GO0 0000 000 LB L0
6003 124 000 003 220 L4 W7
0.3066 156 600 D 0.4083F LA LY AW
0.0098 i .00 ;0078 420 Lk A
803 iLas B00 [ 00866 228 L6 43S
8.0166 1246 000 8833 &2 097 031
0.0200 1206 A0 a0 T2 6B 0
LT W A0 L 0a3 B2 81 AR
10266 1006 0 LIS Al AT WD
LA 1241 043 AT M2 MM AN
0333 1.3 020 0ame L w8 01
050 1B L4001 82033 1226 0N 000
00868 1343 LAT o b2 U A 0.2
04833 ILAS L9 A W e b2
84,4000 1332 4 A3 152 0.8 8.4
L6 522 LM G 12 LR 022
5,133 1343 697 o2k 1.0 o1 b2
0580 1306 488 L0303 1820 4 i.18
01666 1297 A 03887 2L 0 G
0.1833 1290 474 L0478 B0 U 4

3.200 2,86 .68 0553 B 6l .04

f.ai8h .09 043 L 04387 320 bR LM

BYPRAUCSC SONDGCTIHITY JALLULATIDN
NETHOD: CUNER aND RIGE (1%7e),

EQUATIONS ifor fully pesetratiag welis)!
[ = (Re*? 0 ialRe/Re)i/20L 8 o ITaS7EI8 104
Waere ladResfy) = 1 /7 i1 intEiRed ¢ (LR

PARARETER BEFINITICN:

i = dydraulic comdactivity (lemgtd/tige}.

Bc = Vel radins (lesgth).

Re = Effective radins gver which the slug is tissipated (lengih,
fu = Joreale radtas (lemgtd).

L = Leagth of screen throwgh which water esters {lesqth)

Yo = §/Ho @ start of test (extrapolated frow @ sesileg qraph of
H/He vs elapsed tine {sec.).

1% = WMo at an arditrarily defined tize (1) fros the semiog
senilog araph previcusly defined above.

¥ = depth o base of screen - depth io witer(lesqth)

[ = Coefficient deterained fron Fig. 3 in oaver & Rice {1976}

PARMMETER  YALUE  UNITS

ies 8.8 feet

o= 8,50 feet

L= 5,49 fert .

fa = .73 disless {defined froa sesilog qraph}
= 0.38 dintess {defiaed froa seailod qraph}
iz 10,80 sec {{efined tron seailog graph)
Ls .69 fert

A= §.4Y faet (sinplifying assunptios)
L/Re = 11,38

€= 1.5 dinless (defined fres Fig. 3 (Boawer b Rice, 1974]
CALCULATIGNS:

1a {Reily} = 104

[: 7.2 festiday
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AN
2504
i1
5,080
4,300
5,38
48,3333
$,4187
L 000
9.3833
4.5467
§.7500
4.9333
$.9147
1.0000
1.0833
11867

oA A

125

1,333
14156
1.5600
1,833
1,6487
1.7500
LA
LY
2.4000

1.38
&
0.4%
0.4%
6.2
$.30
4,33
0.23
b.16
0.1
.08
6.03
PR
0.8
0.62
0.0
"
4.0
6.8
0.4
.4
6.0
LR
6.0¢
0
t.0
|8

L
]
1

5.2
9,903
¢.8247
8,970%
10333
11382
1.2200
1.3033
1.3864
1.4700
1,53
14347
{2
1,801
1.8847
19700

5.2
8.20
§1.20
58.20
§3.20
68.20
L
8.2
83.20
2.2
93.20
.20
1w
8.0
113.2%
118,2¢

9.03
8.04
8.3
g2
0.8
6.0t
6.04
0.01
2.0
0.01
.0
841
N
L8
0.4
6.0

0.43
0.4
4,02
0,91
4.0t
80l
8.
b8l
L
6.8
.0
6.01
4,40
4.0
00
4.0



SLUB TEST - AGT AEMBON - MM-§

AUIFER (SLYS) TESTING WORKSHEET  VERSION 2.1

TEST DACURENTATION VALYE
IIE 07188
| [21RB Y ADTH-MHS
ELL BIMMETER {1d} 4
YOREROLE RAIUS (IN} §
TOEAL BEPIH OF WELL (FEET) 13
STATIC HATER LEVEL JELOV TOP OF WELL 1173
REFEREWCE #ATER LEVEL 1.3
TIPE OF AQUIFER BLSF1IED
HERKET TEST WA, )
EST. ELAPSED TIME SLUG RENEVED .
YOLUNE OF SLEG (SAL) 6.3
[HSTANTMENS HEAD CHRBE (FT) t.n
MEPTH OF HEMS CAMNGE (FT JELO TUC) 154
SEPTH TH DASE (F WELL SCREEN (FT DELDS THK) e

SEIGAT OF SCREEM THENOGH TMICK WATER EWTERS, L (FEET) 7.83
JEPTH 10 BASE OF SCREEW - DEPTH TH BATER, N (FEED) EA
t COMRECTER FIR TINE SLUG CENGVED 4 OSCILATION IN WL

I8 GSCILLATION OF MATER LEVEL EMDED,

RECORIED RECORIED CNMMGE | CRCTOS TRCTRS CRCTMS
£1. W WKME! BT LT KN
A T I aIh (SE) 6T W

N R IR S

LM (LSS LN P
TN TR N B W N
¢
]

LM 1L M
S0 1LY LM
o007 1L3E LN
LD 1SS A e T LB LM
LOlG ILIS KM AN LK LI W
L0 LSS KM L LUN LW LA AN

P33 S L4 W
L2 1SS NN LA 1 AN WM

Jie b LR WL

202 1155 AW LAUE LA &8 .4
GO 1L55 KW AN 1M W -8
L33 1155 M 02 1340 0N (X )
LS 1.8 04 AT e N (&)
NCTTTRRE TR R X R BN RN (3
LM 125 L4t LMD 168 WM "2
TP REEETR N B - ;< B N R 2
A16 1317 LS AT 2.4 A2
LS 1L LK LN e S W17
.10 1209 LM L AME e W2 13
PTTPRRET 2 TS - S N -1 2 AU t.13
LI 1240 L1 LN e W2 L1
$.2000 1250 LM L ANT 44 WD h1e
N TY R TR N X BN (LA B BV

HYBRAULIC COMBUCTIVETY CALCULATIEN
NETHOD: BOUYER M RICE [1974).

EQUATIONS (for faily peaetratisg sellsh:
{2 {Re*? 8 LaiRe/RW))/28L 8 1o (TO/TEIE 1A
¥here lafheshe} = 1/ {L.1/1ni8Re) ¢ (L/{L/RW) 1}

PARMNETER JEFINITION:

€ = Wysranlic cosductivity {lesqih/tioe).

e = debl nadins (Hemath),

fe = Effective rediss sver shich the slug is dissipated (lemqtd),

e = Darebele radins (leagth).

L = Leagth of screes througd ahich mater esters (leaqth)

Te = /% 0§ start of test [estrapslated froe a seaileq qraph of
/%0 vs elapsed tine (sef.}.

Tt = Wik at @ arbitrarily defined tise (1) froe the sesiley
senileg qraph previeasiy defined adeve.

% = Depth to base of screen - depth to water (1mgth)

¢ = Coafficiont deterained frow Fiy. 3 in Deaver & Lice (1974},

MLANETER  WAIE  NITS

ke = .0 foet

b= Y feet

Ls 1.03 feet

Tas 1.0 dialess (defised froe sesilsg yraphl
Tts 0.32 disless {definet free seaileg yraph)
ts 1600 sa¢ (datised Troe seailsy graph)
1= 7.3 feet

i 7.03 teet (sisplitfyisg 2asanption)
L s e

{2 1.46 disless (dufised froe Fig. 3 (Donver & Rice, 1974)
CALCWLATINNG:

TR L.

[s S.41 faetiday
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U S X T TS N
R Y O
0,666 1L 7% L 1a27 iKW AN %
0.8 2.2 07 LM 24 a3 e

30333 1.8 LB
03000 1220 445 LT TR 1t WM

§.2500 137w

0.3166 1.1 k&l LITH WL 1 LW
LIE L1 RS LMW VW L A6
G417 1LY A2 LM e W e
G50 LW A3 L. M MR LM
LA L8 A ULIM (LK N M
LT T AN LS AT LM
PRI RT W RN T X YR
LB W LY LN UL e A8
L7 M 7 4N LK A 68
L HJL L 2NN TR W Wi
LHE LM 613 3G WM L WK
L4 e e
LW 1L W
L33 U ki
CTTTR T N N
1.5 143 R0
LIS HAS W
L) 143 A
LIS 143 LM

L3 2 a8
317 A P T I N
Lo tLil A
LU 1A LK
. 1L AN
LT T I T X



SLUE TEST - 437 NENDOM - M4-5

AGYIFER {SLUS} TESTING WORYSMEET  VERSION 2.1

TEST DOCURENTATION VALUE
BATE s/
ELL DD AOTA-M
JELL DIMMETER (1N} Z
BOREHOLE RADIVS (IW) b
TOTAL BEPTH OF MELL (FEET} 13
STATIC WATER LEVEL DELOW T0P OF WELL 1.H
REFERENCE WATER LEVEL .8
TIFE OF ABUIFER HHCONFTIEY
HERNIT TEST M. §
EST. ELAPSED TINE SLUG RENEVED "
YOLUEE OF SLUG (ddl) .3
[HSTMITMEDDS READ CRANGE (F1) L1
JEPTH OF SEAD CHANGE (F1 DELON TC) 1L.%
YEPTH 16 BASE OF ¥ELL SCREEM (FT DELI TOC) 18,31

SEIGAT OF SCREEW TKROWGH WIICH WATER ENVERS, L (FEET} B33
JEPTH 1O DASE OF SCREW - DEPTH TO WATER, B (FEED) .3
t CORRECTED FOR TIHE SLYG REMOVED & SCILATION IN V.L.

§3 OSCILLATIEN OF WATER LEVEL EMDED.

RECORDED RECORDED COMIGE
£, R I
oy {F (A

(ICTIS CRCTIS (RETIS
L1, BRI, EADIH
o {SEC (FT) M

0.0 XTRRN N NN BN SR S
0.4033 8 00 hMN LM LT WM
4,040 i MM CLMT N L3 W
t.un L LM LN LN L2 LN
.01 (XTRY SR N TR N B R R
s.414 X TR R I BV B S RN N R
4.024 (BT BN AL BN A NN S

0423 1647 058 LAl LR KT WY
10266 W LR OIS Em R N
00300 1684 LM LRI LN LG LD
043 L0 LS NIt N Lk L2
600 108 LM AR 12N LT Y
B0 1LY LTSI AZM 13N LR WD
0.001 L3 LI A2 AW A D
LW LN L2 3 1sm 42 LD
b1 "8 0% e LM L2 1
Rt TN SN R . [TR TN T RN 8
1500 1% 77 L RME M L7 e
POTTTRRE N A W S 2515 S A . N S B L
80633 1.3 0 L hM AN LN W0
G2 1032 04 L ANE DM ke LR
GG .26 042 N BB L AR

RYBRAULIC COMBUCTIVITY CALCULATION

NETHOD: BOUMER M RICE (1974),

EQUATIENS (for fully pesetrating wells):
[=(Re*2 8 laike/Re) /280 8 1n (Ye/YE)S L/t
Uhere Inite/My) = 1/ (L.1/Ta(ame) + L8/ (LR ]}
PARARETER DEFINITION:

L = Bpdranlic conductivity (laagth/tim),
e = bell ragins {lesgth),

Re * Effective radiss ever which he sleg is dissigated (leagtd).

v * barebele radiss (lmagth),

L * Lesgth of screes through ohich water eaters (leagth)

Te = A/Me 4 start of test {extrapalaied froe 4 sesilog qroph of
Whe vs elapsed tise {sec.),

Tt = /M at @ arbitrarily detined tise (1) froa the seniloy
senileg qraph provisasly defined abeve.

§ = Depth ta dase of screen - depth ta water {leagth)

¢ = Coefficient dnterained froe Fig. 3 in Doaser & Rice (1976).

PMMETER WALIE  WaTS

Re 2 6.0 fnt

s 1.9 faet

Ls £33 feet

s 1.0 disless (detised free sesileq qraph)
s 027 disless (defised fren senileg sragh)
ts 14.M s {tefined fron setileg graph)
Ls 8,53 teet

[ 1.8 feat (sinplifying assumptioe)
e = 1.8

L= 1,68 disless (fofised froa Fig. 3 (Bewwer & Rice, 1Y78)
CALCOLATIO:

la (befle} = .8

[= 1.5 feetiday
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32313
§.2500
b. 2486
$.2833
33600
83166
8.3333
8.4147
8.5000
§.9433
0. 6487
5254
04133
X0
1. 4004
1.0833

L1M7

C 1,256
£,3333
1.4186
1.5000
1.5833
1,6447
1.7508
1.5333
1147
7.0
2.9
3,000
1,564
4,000

1.2
10,14
10,12
10,09
10.0
10,43
10,41
.53
7.9
.68
0.8
5.8
9.8
0.8
X
"6
4
7.0
.8
%4
1%
9.0
1.8
.0
5.8
9.8
.8
1.45
.}
145
.05

0.37
0.32
b8
0.28
0.2
0.1
0.1
0.4
0.4
0.4
L4
0.02
02
0.0
.02
0.02
0.02
802
0.02
.02
0.2
042
X
.02
"
"0
X
"
"N
"n
"M

AL
L 4.8133
R
| 9000
T LAMR
' Lid?
VLG
1 LAUR
MR PR
: lo““
L LR
| 1442
1 LTI
.18
1,47

1
1
1
i
r
L}
1
1
]
1
]
1
1
L}
1
1
1
1
1
1
1
1
[}
]
L]
i
]
]
L]
]
L]
]
[]
1
]
L3

0.8
UL
N
nH
“l“
N
n.N
no
BN
'."
5.8
na
5.8
1.8
{139
1.
.n
N
z“."
.0

1571
§.02
¢
’lu
.0
¢.42
L2
(X 3
L2
.I.z
N rd
(N
.0
.
.9
'l.z
)
N
.0
.1

LK}
§.01
1L}
.0
4.0
.4
L X ;|
(R H
Ll
K|
L
.M
15
"
.
6.0
K i
.."
LE i
X))



SLUE TEST - AQT MEWDON - M¥-7

AQUIFER {3L08) TESTING VORISNEEY  VERSION 2.1

TEST SQCUNENTATION WALUE
BATE T
WL I ATH-07
MELL BIAMETER (DN z
BOREHOLE RABSUS (IN) §
TATAL BEPTH GF WELL {FEET] 13
STATIC VATER LEVEL JELDW TOP OF WELL .M
REFERENCE YATER LEVEL .M
TIPE OF AGUTFER SR TVED
HERMIT TEST ME. §
EST. ELAPSEN TIME SLUG RENRVED L9
POLUME OF SLUS {BAL) i
INSTANTAMEQUS YEAD CRANGE (FT) 1.1
EPTN OF NEAD CHAMGE (FT DELOW 16C) 12.4
JHEPTN T4 BASE OF WELL SCREEM (FEET DELMS TXC) 16.33

NEIGAT OF SCREEH THRDOGA WHICH WATER EWIERS, L {FEET} 1.8
WEPTE T8 ASE OF SCREEN - DEPTR TR MIER, A (FEEN Ll
§ CORECTER FOR TINE SLUG REMOVED & OSCILATION I L.

$0 SSCILLATION OF SATER LEVEL ENBED.

RECORIED RECOEIED CNANGE | CRUTIY (MM e
E.T. WoOIMem: BT LI EMIN
U IR L2 I U PR UL (SEL) (1) UM

L0 108 AW
LT B LW
.00 164 LM
Lo 107 6
LMD 1 WM
ahlie 1075 A

LM LW IR LN
a2 W W,
¥
]

A 08 LI Wi
(R KW IR} (]
L LA A WM
R S B N
AN L LR WY
L1286 T L0 Al
PR, R W W R X
LN L Ll LM
AT 8 A8 W8
PR0: AT N S N
s.058 1.5 &M AUN 1.4 e w
ITYTRRE T B K B 5.6 081 W
L 1675 LM LMD i L Wi
5000 1M L1688 37 9.4 0 ¥
hNe LY LIS SN BN B E "
YT TR N % B N - Wi A LN
01833 1.3 44 L ANM Wi Lo LM
200 iLW LR

U8 1095 A

L1333 b WAL

0258 1082 &M

00251 13 WM
0026 W LM
ROIM 107 KM
TR SR U I X

HYDRADLIC COMBSCTIVITY CALTHLATIIN
WETHOD: BOUNER AWD RICE (1976).

EAUATIONS {for fally pesetrating wells):
£=(Re*2 8 Wn(Re/Ra})/20L 8 1o {Te/Y1)8 1/
Where la{Re/te} = 1/ {L.171nti/Rn) ¢ [CH{LIRw TS

PARANETER DEFINITION:

£ = fydrandic cosductivity (leoqth/tise).

e+ Meil radies {lengtdl,

Re = Effactive radine over ohich the slog is dissipated (leagibl.

tu = Derebale radies (lowgthl.

L = Leagth of screve fron shich witer muters {1ength)

1s t Wi b start of test {ertrapalated fros 4 sesileq graph of
Lts vs elapsed tise {sec.},

T s /% at as arbitrarily defised tise (1) free the steilng
sesileg graph previmsly defised dhewt,

N = dapth ta base of screm - inpth te sater {lenyth)

£ = Coafficieat duteraised froe Fiy. 3 in Boaver & Rice (1974).

PMAMETER WL TS

ke 4.8 tet
s = .50 feet
Le = .48 feet
Tas 1.0 disless (éatised fren snileg qriph}
= 024 diniess (defined froa seilng qraph)
ts S0 s (detised fren senileg grash)
TR 7,41 faet

s 7,61 feet  (siaglifying assusption)
Lafle = 1.0
= 1.0 disless (datined free fiy. 3 (Beaver & tice, 178}
CHCRATIOG:
s (te/lw) = .M
[s Ca.y ety
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9.2584
4.2833
0.3000
§.3184
6.3333
0. 4187
6.5088
0.91¢/
1,800

1.1
18.77
.74
W
W.n
H.H
1.4
1.4
(L L

§.05
6.9
0.02
.01
6.0t
0.00
.00
400
A
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APPENDIX D
ANALYTICAL LABORATORY REPORTS




Industrial & Environmental Analysts, Inc.
P.O. Dox 626 ¢ Essex Junction, Vermont 05453 ¢ 802-878-5138

- A
e !
Lo v
Comments | BOL - BELOW QUANTITATION LIMIT
fa) Pleass note {hat Pesticide portion of this repert was not '
Pest/Herp | requested. ‘ JUL{ 1 9 1S
Std. Methods Methed S09A & 5098: SDWA Pesticides/Herbicides |
iEA Sample No. 237173 1
Sample ldeatification Aotm-CGW1 -006
Date Extracted Jype 28, 1989 Date Analyzed 6/29/89
' By C.Austin
Pesticides
Resalts
Number Compound Quantitstion Limit Concentration
ma/L e/l
| EP-TOX Endrin 0.000t
2 EP-TOX Lindene 0.0001 (a)
3 EP-TOX Methoxychlor 0.0004
4 EP-TOX Taxaphene $.005
Herbicides
1 EP-TOX 2,4-D 0.002 BQL
2 EP-TOX 2,45-TP 0.0004 BOL

Offices and laboratories locoted in: Essex junction, Vermont

Research Triangle Park, North Carolina




m Industrial & Environmental Analysts, Inc.

P O. Box 626 ¢ Essex Junction, Vermont 05433 o 802-878-3138

Comrments | BOL - BELOW QUANTITATION LIMIT
fa) Please note that Pesticide portion of this report weas not

Pest/Herb requested.

Std. Methods Method S09A & 5098: SDWA Pesticides/Herbicides

IEA Sample Mo. 237173 2

Semple ldentification Aotm-GW2/3-007

Date Extracted June 28 1989 Date Analgzed 6/29/89
By CAustin

Pesticides

Nuymber Compoly Quantitation Limit
11 T4

| EP-TOX Endrin 0.0001
2 EP-TOX Lindane 0.0001

3 EP-TOX Methoxychtor 0.0004

4 EP-TOX Toxaphene 0.005
Herbicides

1 EP-TOX 2,4-D 0.002

2 EP-TOX 2,4,5-TP 0.0004

Offices and laboratories focated in:  Essex Junction, Vermont
Research Triangle Park, North Carolino

Resuilts
Concentration
mg/L

(a)

BaL
BaL



Wehran Engineering

Industrial & Environmental Analysts, Inc.
P.O. Box 626 ¢ Essex Junction. Vermont 05453 ¢ 802-8678-5138

1LAB RESULTS |

t Mill Street, Chace Mill
Burlington, YT 05401-1532

Eary ICgl{CRAD

/11789
IlEaA*: 237173

Date Received: 6/22/89 Date Collected: 6/21/39
Total Samples Received: 11 Total Parameters Requested: 74

[l
:
1

sttenhion- ml-ahum& Reviewed & Approved by: g
Ga%*__ Sample (.0 Parameter Studied Results Cosifments
3 aorme-HWwd-001 Chloride 655.9 mg/sL
~& Aitm-iw 5= 003 Chioride 30.7 mgsL e
5 aotm-GWE- 002 Chioride 97.5 mg/L
& fotm-GW7-004 Chlorde 192 Mg/l ~——
7 Aotm-GW-FB-005 Chleride .50 mg/L
5 dotm-Gw-FB-008 Chloride +0.50 mg/L QU ,
3 Zotm-GW-UP-001 Chloride 196mL UL g,
i Aotm-Gi - DOWN-002 Chloride 203mg/L - 289
3 Aotm-GWd-001 Chromium, dissolved <0.025 mg/L
. 4 Aotm-GwS-003 >hromium, dissolved <6.025 mg/L
S Aotm-Gwée-002 Chromium, dissolved <0.025 mg/L
6 Aotm-Gw7-004 Chromium, dissoived «.025 mg/L
7 Aotm-GW-FB-005 Chromium, dissolved <0.02%5 mg/L
8 Chromium, dissolved <0.025 mg/L
3 Chromium, disaclved +0.02%5 mg/L
10 Chromium, dissolved <0.025 mg/L
3 aotm-Gwd-001 Conductivity 313 umhos ®25°C
4 Aoten-GWS-1003 Conductivity 447 pmhos #25°C
5 Aotm-Gwe-002 Conductivity 600 umhos @25°C
6 Aotm-Gw7-004 Conductivity - 894 umhos @25°C
7 Aotm-GW-FB-005 Conductivity “F47 pmhos #25°C
3 Aotm@%ia;oos Conductivity 1,38 umbos #25°C
9 &otm-%-‘%ﬂ:om Conductivity 154 umhos €25°C
10 Aotm-Bv - DOWN-002 Conductivity 159 umhos @25°C
3 Aotm-w4-001 GC Methode601/602 - see attached sheets

Offices and laboratories located in:  Essex Junction, Vermont

Research Triangle Park, North Caroling

@




industrial & Environmental Analysts, Inc.
P.O. Box 626 ¢ Essex Junction. Vermont 05453 ¢ 802-878-3138

Wehran Engineering
1 Mill Street, Chace Mill
Burlingten, YT 05401-1532

[LAB RESULTS |

T/11/89
tEA#: 237173

Date Received: 6/22/89
Total Samples Received: 11

Date Collected: 6721789

Gary get e Total Parameters Requested: 76
attentinn: A—nd-qj-ﬂl»me Reviewed & Appreved by: % ff fﬂj
4% Zample 1.0 Parameter Studied Resylts ments
4 aotm-iywS-003 GC Methedso01/602 - see attgched sheets
S Aotm-GwW6-002 GC Methods601/602 - see attached sheets
5 Aotm-Gw7-004 G Methods601/602 - spe attached sheets
T Aotm-0W-FB-005 GC Methodsb01/602 - x0e attached sheets
S Aotm-GW-FB-008 < Methods601/602 - see attached shests
3 Aotm-BW-UP-001 GC Methods601/602 - see sttached sheets
10 Aotm-Zer" DOWN- 002 GC Methods601/602 . so8 attached shests
3 Aotri-Gyf4-001 tron, dissoived <0.025 mg/L
4 Mtm-GwS-003 {ron, dissolved <0.025 mg/L
5 Actm-Gwe-002 tron, dissolved <0.02S myg/L
A Aotm-OW7-D04 iron, dissolved <«3.025 mg/L
7 Aotm-Gw-FB-005 Iren, dissclved <0.025 mg/L
S Aotm-GW-FB-008 {ron, digsoived <0.025 mg/L
9 th—ﬁ}UP-OUI Iron, dissolved 0.136 mg/L
10 Actm-@el-DOWN-002 iron, dissolved 0.128 mg/t
3 Aotm-0w4-001 Lead, total dissolved by graphite <0.005 mg/L
4 Aotm-GwS-003 Lead, total dissolved by graphite <0.005 mg/L
5 4otm-iwH-002 Lead, total dissolved by graphite <0.905 mg/L
& Aotm-Gw7-004 Lead, total dissolved by graphite <(.005 mg/L
7 Astm-GW-FB-005 Lead, total dissolved by graphite <0.005 mg/L
3 Aotm-Gw-fB-008 Lead, totai dissolved by graphite <0.005 mg/L
3 hotm-F¥> Up- 001 Lead, total dissotved by graphite «0.005 mg/L
10 Aotm-pw‘f’o"ﬁwu-noz Lead, total dissolved by graphite <0.005 mg/.
3 dotm-Ow4-001 Manganese, dissolved <G.010 mg/L
4 Aotm-Gw5-003 <0.010 mg/L

Cofrunent

Manganese, dissolved

Offices and laboratories located in:  Essex Junction, Vermont

Research Triangle Park, North Caroling



Wehran Engineering
1 Mill Street, Chace Mill
Burlingten, ¥T 0'§40!-1532

Industrial & Environmental Analysts, Inc.
P O. Box 626 * Essex Junction, Vermont 05433 » 802-878-5138

[LAB RESULTS |

/11789
IEA®. 237173

Date Received: 6/22/89 Date Collected: 6/21/83
Total Samples Received: 11 Total Parameters Requested:

5

Conunent |

ey Ko it@rdn
Attantion: W Reviewed & Appreoved by: ﬂ,,lﬂlzjf; fUuJ{
3a* __Sample |.D. Parameter Studied Results Wi ents
S Mtro-Gwa-002 Marganese, gissolved 0.010 mg/L
A Aotm-Gw?-004 Manjanese, dissolved 1.13 mg/L
7 aotm-G¥-FB-005 Manganese, dissolved <«0.010 mg/L
S Antm- bW -fFB-0108 Manganese, dissoived <0.010 mg/L
3 Aotm-fW-UP-001 Manganese, dissolved 0.028 mg/L
10 Aotm-ZW-GOWN-002 Manganese, dissolved 0.024 mg/L
3 Aotm-Gwd-001 pH 6.11
4 Aotm-GwS-003 pH 6.35
S aotm-Gwe-002 pH 6.35
6 Aotm-LwW7-004d pH 6.39
7 Aotm-GW-FB-005 pH - 5.06
8 Aatm-Gw-FB-003 " pH 4.46
o sotm-B70P- 001 pH 7.14
10 Aotm-BW - DOWN-002 pH 721
t Aotm-GW1-006 SDWé Herbicide - see attached sheets
2 dotrm-GwW2/3-007 SD¥A Herbicide - see attached sheets
3 gotm-Gw4-001 SDWA Herbicide - _labacsident
7 Aotm-Gvd-001 Total organic carbon 2.1 mgsL
4 Aotm-GwWS-003 Totsl organi¢ ¢arbon 52 mg/L
5 Aotm-5wWe-002 Total organic carbon 38 mg/L
6 Atm-GwW7-004 Total organic carbon 46 mg/L
T hotm-Gw-FB-005 Tots! organic carbon 0.69 mg/t
g Aotm-Gw-FB-008 Total orgsnic carben 0.43 mg/L
3 dotm-E~UP- 001 Total organic carbon 12 mg/L
10 th-aw wwu 002 Total organic carben 12 mg/t

Offices and laboratories located in:  Essex Junction, Vermont

Research Triangle Park, North Carolina



ied

Industrial & Environmental Analysts, Inc.

P.O. Box 626 ¢ Essex Junction. Vermont 05433 802-878-5138

EPA Method 601:

Purgeable Holocarbons

IEA Semple Me.: 237173 3

Sample leatification: Aotm-GW4-001

Date Collected:  6/21/89

Dete Amaiyzed: 6/29/89 By: CB

Number | Compound I

Bromodichloromethane 10
Bromoform 1.6
Bromomethane 1.0
Carbon tetrachloride 1.0
Chlorabenzens
Chloroethane

NNNM"'*“—""‘—""“"‘—"“‘_
N S TN EN =R RNO VARG

NN RN
OO O AR B

2-Chlorosthylvinyl ether
Chioroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifiusromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichicroethene
trans- 1,2-Dichioroethene
1,2-Dichloropropane
cis-1,3-Dichloropropsne
trans-1,3-Dichloropropene
Methylene chioride
1,1,2,2-Tetrachloroethane
1,1,1-Trichioroethane
1,1,2-Trichtoroethane
Tetrachioroethene
Trichlorofluoromethane
¥inyl Chioride
Trichloroethene

d.‘——‘“-—A—l—ﬁ—.‘—hﬂ—hﬂ”—l-ﬂ-ﬂdﬂ#‘—ﬁ‘
i::n'c:bbobbbamaocooaoccbaoocb

Comments BQL - BELOW QUANTITATION LIMIT
(B) Compound in blank st approximately 1-2 ug/L

Offices and laboratories located in:  Essex Junction, Vermont

Research Triangle Park, North Carolina

Results
Concentration
pgsl
BGL
BAL
BaL
BOL
BaL
BaL
8al
1.7(B)
saL
BaGL
BaL
BOL
BaL
8aL
BAL
BaL
BQL
BOL
BQL
BGL
BQL
BQL
BaL
BOL
BGL
BQL
BOL
BGL
gaL



Industrial & Environmental Analysts, Inc.
-y P.O. Dox 626 ¢ Essex Junction, Vermont 05453 » 802-878-5138
EPA Method 601:
Purgeable Halocarbons

IEA Semple Me.: 237173 4

Sample ldentification: Agtm-GWS-003
Date Collected: 6721789

Date Analyzed: 6/29/89 By: CB
Results
Quantitation Limit Concentration

Humper Compound bo/l bart
1 Bromodichloromethane 1.0 BOL
2 BSromoform 1.0 BQL
3 Bromomethane 1.0 BoL
4 Carbon tetrachloride 1.0 BaL
S Chiorobenzene 1.0 8qL
6 Chlorosthans 1.0 BaL
? 2-Chioroethylvinyt ether 1.0 BAL

8 Chioroform . 1.0 2.4(B)
9 Chloromethane 1.0 BaL
131} Dibromochloromethane 1.0 BaL
11 1,2-Dichlorobenzene 1.0 QL
12 1,3-Dichlorobenzene 1.0 BaL
i3 1,4-Dichlorobenzene 1.0 8oL
14 Dichiorodifluoromethene 1.0 BQL
18 1,1-Dichioroethene 1.0 BOL
16 t,2-Dichloroethane 1.0 BAL
17 1,1-Dichloroethene 10 BQL
18 trans- 1,2-Dichloroethens 1.0 BOL
{9 1,2-Dichloropropane 1.0 BQL
20 cis- 1,3-Dichloropropene 19 BaL
21 trans-1,3-Dichloropropens 1.0 BaL
22 Methylene chloride 1.0 BaL
23 1,1,2,2-Tetrachloroethane 1.0 8qL
24 1,1,1-Trichloroethane 1.0 BaL
25 1,1,2-Trichiorosthane 1.0 BOL
26 Tetrachloroethene 1.0 BAL
27 Trichlorofivoromethane 10 Bat
28 ¥inyl Chioride 1.0 BQL
29 Trichlorosthene 1.0 BaL

Comments BQL - BELOW QUANTITATION LiMiT
(B) Compound in blank at approxi mately 1-2 ug/t

Offices and laboratories located in:  Essex Junction, Yermont
' Research Triongle Park, North Carolina



Industrial & Environmental Analysts, Inc.
- S P O. Box 626 » Essex Junction, Vermont 05453 ¢ 802-878-5138

EPA Method 601:
Purgeable Halocarbons

IEA Sample Ne.: 237173 3
Sample ldentification: Aotm-GW6-002
Date Collected:  6/721/89

Date Anslyzed: 6/29/89 By: CB
Results
ntitatign Limit Concentrgtion

Humber Compourd sl u/l_
1 Bromodichloromethane 1.0 BQL
2 Bromoform 1.0 BGL
3 Bromomethans 1.0 BOL
4 Carben tetrachloride 1.0 BOL
5 Chlorobenzene 1.0 BOL
6 Chloroethene 1.0 Bat
7 2-Chioroethylvinyl ether 1.0 BOL

8 Chloroform 1.0 3.8(B)
9 Chloromethane 1.0 BQL
10 Dibromochloromethane 1.0 BGL
11 1,2-Dichiorobenzene 1.0 BQL
12 1,3-Dichlorobenzene t.0 BOL
13 1,4-Dichlorobenzene 10 BalL
14 Dichlorodifiuoromethane 1.0 BaL
15 1,1-Dichloroethane 1.0 8aL
16 1,2-Dichloroethane 1.0 BOL
17 1,1-Dichloroethene 1.0 BaL
18 trans- 1 ,2-Dichloroathene t.0 BaL
19 t,2-Dichloropropane 10 BQL
20 ¢cis- 1,3~ Dichloropropene 1.0 BaL
21 trans- 1,3-Dichloropropens 10 8aL
22 Methylene chloride 1.0 BaL
23 1,1,2,2-Tetrachioroethane 1.0 8ol
24 1,1,1-Trichioroethane 1.0 BaL
25 1,1,2-Trichloroethane 1.0 BoL
26 Tetrachlorosthene 1.0 BaL
27 Trichlorofluoromethane 1.0 BQL
28 Yinyl Chloride 1.0 BQL
1.0 BQL

29 Trichloroethene

Comments BOL - BELOW QUANTITATION LIMIT
{B} Compound in blank at approximately -2 ng/L

Offices and laboratories located in:  Essex Junction, Yerrnont
Research Triangle Park. North Carolina



iea

IEA Sample Ne.: 237173 6

Semple ldentificetion: Aotm-GW7-004

Date Collected: 6/21/89

Date Analyzed: 6/29/89

Number, Compoynd

Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachioride
Chlorobenzene
Chloroethane

NNNN“.‘—&-—-&—.—.M-—A—.-‘
NN N S U NANN =P ARANN =

NN
- RN

™
|

NN
W W

Industrial & Environmental Analysts, inc.

P O. Box 626 & Essex Junction, Vermont 05433 802-878-5138

EPA Method 601:

Purgeable Halocarbons

2-Chloroethylvinyl ether
Chioroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzens
1,4-Dichiorobenzens
Dichlorodifl uoromethene
1,1-Dichloroethane
1,2-Dichleroethane
§,1-Dichloroethene
trans- 1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Methylens chloride
t,1,2,2-Tetrachloroethane
1,1,1-Trichioroethane
1,1,2-Trichloroethane
Tetrachloroethene
Trichlorofluoromethane
Yinyl Chloride
Trichloroethene

By: CB

Quantitation Limit
/L

—— v s vl
Loooo

‘ﬂ‘“dﬂﬂﬂ#“#“‘##ﬂ“#‘#‘ﬁ#
bbbbooomcbbbbbboao_bc:i::vcai:o

a—

Comments BOL - BELOW QUANTITATION LIMIT
{B) Compound in blank at approximately 1-2 ug/L

Offices and laboratories located in:  Essex Junction, Yermont

Research Triangle Park, North Carolina

Resailts
Concentration

g/l
BaL
BaL
BAL
BOL
BaL
BaL
BQL

1.3(B)
BaL
BaL
BaL
8QL
BoL
8qL
BOL
BaL
BaL
BaL
BQL
BaL
BOL
BaL
8qL
BaL
BAL
BaL
BaL
BQL
BaL




iea

Industrial & Environmental Analysts, Inc.

P.O. Box 626 ¢ Essex Junction, Vermont 05433 ¢ 802-878-5138

EPA Methad 601:

Purgeabie Halocarbons

By: CB

Quentitation Limit
malk

IEA Sample Ne.: 237173 1
Sample 1deatification: Aotm-GW-FB-005
Date Collected:  6/21/89
Date Analyzed: 6/29/89
Number Compound
1 Bromodichioromethane
2 Bromoform
3 Bromomethane
4 Carbon tetrachloride
5 Chlorobenzene
6 Chioroethane
7 2-Chioroethylviny) ether
8 Chloroform
9 Chloromethane
10 Dibromochloromethane
11 | ,2-Dichlorobenzene
12 1,3-Dichlorobenzene
13 1,4-Dichiorobenzene
14 Dichlorodifluoramethane
19 1,1-Dichloroethane
16 1,2-Dichloroethene
17 1,1-Dichioroethene
18 trans-1,2-Dichioroethene
i9 1,2-Dichloropropane
20 cis- 1,3-Dichloropropene
21 trans-1,3-Dichioropropent
22 Methylene chioride
23 1,1,2,2-Tetrachioroethane
24 {,1,1-Trichioroethane
25 1,1,2-Trichloroethane
26 Tetrachloroethene
27 Trichlorofl voromethane
28 ¥inyl Chloride
29 Trichloroethene

a—l-—.—.....-‘—-h-—l-d-ﬁ—n—.“—s_-—‘—_sm—s-ﬁ—n-‘—t—.ﬂ—s—nnn

Comments BQL - BELOW QUANTITATION LIMIT
(B) Compound in blank at approximately 1-2 ug/L

Offices and laboratories located in:  Essex Junction, Vermont

Research Triangle Park, North Carolina

Resulls
Concantration
Bgfl



Industrial & Environmental Analysts, inc.

PO. Box 626 ¢ Essex Junction, Vermont 05453 » 802-878-5138

EPA Method 601:

Purgeabte Halocarbons

By: CB

Quantitation Limit

1EA Sample Ne.: 23?_1?3 8

Sample identification: Aotm-Gy¢-FB-008

Dats Collectad: 6/21/89%

Date Analyzed: 6/29/89

Number Compoynd

Bromodichloromethane
Bromeform
Bromomethane
Carbon tetrachloride
Chloraobenzene
Chioroethane

|\)'~¢NN-—.—-_‘-._#_--&—~—.
NN v dsNN—~OPR I H N

g
LB -

N RN
O oD -~ o

2-Chloroethylvinyl ether
Chloroform
Choromethene
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodiflucromethane
1,1-Dichioroethane
1,2-Dichioroethene
1,1-Dichlorosthene
trans- 1 ,2-Dichloroethens
1,2-Dichloropropane

¢is- 1 ,3~Dichloropropens
trans-1,3-Dichloropropene
Methylene chioride
1,1,2,2-Tetrachlorosthane
1,1,1-Trichioroethane
1,1,2-Trichloroethane
TetracMorosthene
Trichiorofl uoromethane
Yinyl Chloride
Trichloroethens

—.“-ﬁ_."“—I‘ﬂ-“-ﬁ“ﬁ—bﬁ‘ﬂ-ﬂ—-ﬂﬁ.ﬁﬂ‘—bl—l“#d
oobbbbacoobbaoobbbccocoobbbbb ~

Comments  BQL - BELOW QUANTITATION LITHT

Offices and loborataries located in:  Essex Junction, Vermont

Research Triangle Park, North Carolina

Resuits

Loncentration
po/l
BOL
BOL
80L
BQL
8QL
BaL
BOL
BaL
BaL
8aL
baL
BOL
B8aL
Bl
BaL
BaL
8L
BQL
B8qL
BQL
BaL
8oL
BQL
Bat
BGL
BaL
BOL
BaL
eaL




E Industrial & Environmental Analysts, Inc.

P O. Box 626  Essex Junction, Vermont 054353 ¢ 802-878-5138

EPA Method 601:
Purgeable Halocarbons

IEA Sample Mo: 237173 9

Sample ldeatification: Aotm-Sw-UP-001
Date Collacted: 6/21/89

Date Analyzed: 6/29/89 By: CB
Number od Quantitation Limit
Compoynd T 14 .
1 Bromodichloromethane 1.0
2 Bromoform 1.0
3 Bromomethane 1.0
4 Carbon tetrachloride
5 Chiorobenzens
6 Chloroethane
? 2-Chioroethylvinyl ether
8 Chioraform
g Chloromethans

10 Dibromochloromethane
1t 1,2-Dichlorobenzene
12 1,3-Dichlorobenzene
13 {,4-Dichlorobenzene
14 Dichlorodifivoromethane
15 1,1-Dichloroethane
16 1,2-Dichloroethane
17 1,1-Dichloroethene
18 trans- 1,2-Dichloroethene
t9 t ,2-Dichloropropane
20 cis- 1,3-Dichloropropene
21 trans- 1, 3-0ichioropropent
22 Methylene chloride
23 1,1,2,2-Tetrechloroethane
24 1,1,1-Trichloroethane
25 1,1,2-Trichoroethane
26 Tetrachloroethene
2? Trichlorofluoromethene
28 ¥inyl Chloride
29 Trichioroethent
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Comments SOL - BELOW QUANTITATION LIMIT
{B) Compound in blank at spproximetely 1-2 ug/L

Offices and laboratories located in:  Essex Junction. Vermont
Research Triangle Park, North Carolina

Resuits
Concentration
ug/l

BAL
BaL
BaL




1EA Sample

Industrial & Environmental Analysts, Inc.

P O. Box 626 # Essex Junction, Vermont 35453 802-878-5138

EPA Hethod 601:

Purgeable Halocarbons

Ne.. 237173 10

Sample Ideatification: Aotm-Sw-DOWN-002

Date Collected:
Date Analyzed:

Number
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6/21/89

6/29/89

Compou

Bromodichloromethane
Bromeform

Bromomethane

Carbon tetrachloride
Chiorobenzerne
Chloroethane
2-Chioroethylvinyl ether
Chioroform
Chloromethane
Dibromochioromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzens
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichlorosthene
trans- 1 ,2~Dichloroethene
1 ,2-Dichloropropane
cis-1,3-Dichloropropene
trans- 1 ,3-Dichloropropene
Methylene chloride
1,1,2,2-Tetrachioroethane
1,1,1-Trichloroethane
1,1,2-Trichlorosthane
Tetrachloroethene
Trichlorofluoromethane
¥inyl Chloride
Trichloroethene

By: E£B

fuantitation Limit
ua/t
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Comments BOL - BELOW QUANTITATION LIMIT
{8) Compound in blank at approximately -2 pg/L

Offices and laboratories jocoted in: Essex Junction, Vermont

Research Triangle Pork, North Carolina

Resalts

Concentration
ug/L
80L
BOL
BOL
BOL
BGL
BQL
BaL
1.5(B)
BaL
BOL
BaL
BOL
BOL
BOL
BaL
BaL
BOL
BOL
BOL
BaL
BaL
BaL
BOL
BOL
BOL
BOL
BaL
BaL
BaL




iea

1EA Sample Ne.:

Industrial & Environmental Analysts, Inc.
P.O. Box 626 ¢ Essex Junction, Vermont 05453 ¢ 802-878-5138

EPA Method 601:
Purgeahie Halocarbons

23711373 11

Sample ldentification: Trip Blank
Date Collected:  6/21/39

Date Analyzed: 6/29/89

Number
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Comments

By. CB
od Quantitation Limit
Compound wa/l
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachioride
Chlorobenzens
Chloroethane

2-Chloroethylvinyl ether
Chioroform
Chioromethane
Dibromochloromethane
1,2~ Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichlorosthene
1,2-Dichioroethane
1,1-Dichloroethene
trans- 1,2-Dichloroethene
1,2-Dichloropropane

cis- 1,3-Dichloropropene
trans- 1,3-Dichioropropene
Methylene chloride
1,1,2,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2-Trichlorosthane
Tetrachlorosthene
Trichlorofivoromethane
Yinyl Chioride
Trichloroethens

BOL - BELOW QUANTITATION LiMIT
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{B) Compound in dlank at approximately 1-2 ug/l

Offices and iaboratories located in:  Essex Junction, Vermont

Research Triangle Park. North Carolina

Results
Concgntration

bosL
BQL
BaL
BaL
BaL
BaL
BOL
BOL
1.%B)
BaL
BQL
BaL
BaL
BaL
BOL
BaL
BaL
BOL
BaL
BaL
BQL
BaL
BOL
BaL
eqL
BAL
BQL
BaL
BOL
BaL




Industrial & Environmental Analysts, Inc.
P.O. Box 626 * Essex Junction, Vermont 05453 ¢ 802-878-5138

EPA Method 602:
Purgeable Aromatics

1EA Sample Ne. 232173 3
Sample Ideatification Aotm-GW4-001

Date Collected: 6/21/89

Date Analgzed: 6/29/89 By: CB
Resalts
Quantitstion Limit Concentration
Number, Compound o/l —__M
| Benzene 1.0 BOL
2 Chlorobenzene 1.0 BOL
3 1,2-Dichlorobenzene 1.0 BOL
4 1, 3-Dichlorobenzene 1.0 B4L
3 1,4-Dichlorobenzene 1.0 - BOL
6 Ethylbenzene 1.0 BOL
7 Toiuene 1.0 BAL
8 Xylenes 1.0 BaL

Comments BQL - BELOW QUANTITATION LIMIT

Offices and laborotories located in:  Essex Junction, Yermont
Research Triangie Park, North Corolino




Industrial & Environmental Analysts, Inc.
PO. Box 626 ¢ Essex Junction. Vermont 05453 ¢ 802-878-5138

EPA Method 602:
Purgeable Aromatics

{EA Sample Ne. 237173 4
Sample ldentification Aotm-GWS-003

Date Collected: 6/21/89

Date Analyzed: 6/29/89 By: CB
Resslts
Quantitation Limit Concentration
Number Compound e/l —“‘_"m
1 Benzene 1.0 BQL
2 Chlorobenzene 1.0 BOL
3 1,2-Dichlorobenzene 1.0 BOL
4 {,3-Dichlorobenzene 1.0 BAL
3 1,4-Dichiorobenzene 1.0 BaL
6 Ethylbenzene 1.0 BOL
7 Toluene 1.0 BOL
38 Xylenes 1.0 BaL

Comments  BQL - BELOW QUANTITATION LIMIT

Offices and laboratories located in:  Essex Junction, Yermont
Research Triangle Park, North Carolina




m Industrial & Environmental Analysts, Inc.

P.O. Dox 626 ¢ Essex Junction, Vermont 05433 ¢ 802-8678-5138

EPA Method 602:
Purgeable Aromatics

IEA Semple Me. 237173 5
Sample Mdentification Aotm-G¥W6-002

Date Cellected: 5/21/89

Date Analyzed: 6/29/89 By: CB
Results
Quantitation Limit Concentration
Number Compound ya/t _—Mﬂ-.
1 Benzene 1.0 BAL
2 Chlorobenzene 1.0 BOL
3 1,2-Dichlorobenzene 10 BOL
4 1,3-Dichlarcbenzene 1.0 BOL
5 1,4-Dichlorobenzene 1.0 80L
6 Ethylbenzene 1.0 8oL
7 Toluene 1.0 BOL
8 {ylenes 1.0 BAL

Comments BQL - BELOW QUANTITATION LIMIT

Offices and laboratories located in:  Essex Junction, Vermont
Research Triangle Park. North Carolina




Industrial & Environmental Analysts, Inc.
P O. Box 626 ¢ Essex Junction, Vermont 05453 « 802-878-5138

EPA Method 602:
Purgeable Aromatics

IEA Sample Ne. 237173 6
Sample Mdentification Actm-GW7-004

Date Collected: 5/21/89

Date Analyzed: 6/29/89 By: CB
Resuits
Quantitation Limit Concentration
Number Compound no/L —___M
1 Benzene 1.0 BaL
2 Chlorobenzene 1.0 AL
3 1,2-Dichlorabenzene 1.0 BOL
4 1,3-Dichlorobenzene 1.0 BOL
S 1 ,4-Dichiorobenzene 1.0 BOL
6 Ethylbenzene 1.0 BoL
7 Toluene 1.0 BOL
8 dylenes 1.0 BAL

Comments BOL - BELOW QUANTITATION LIMIT

Offices and laboratories located in:  Essex Junction, Vermont
Research Triangle Park, North Carolina



E Industrial & Environmental Analysts, Inc.

P.O. Box 626 ® Essex Junction, Vermont 05453 ¢ 802-878-3138

EPA Method 602:
Purgeable Aromatics

{EA Sample Ne. 237173 I 7

Sample ldentification hotm-GW.!OS

Date Collected: 6/21/89

Date Analyzed: 6/29/89 By: CB

Number Compound

Benzene
Chlerobenzene
{,2-Dichlorocbenzene
1,3-Dichlorobenzene
1,4-Dichicrobenzene
Ethyibenzene
Toluene

Xylenes

G~ N P P -

Comments BOL - BELOW QUANTITATION LIMIT

Offices and laboratories located in:  Essex Junction, Vermont
Research Triangle Park, North Caroiino

QJuantitation Limit
Bg/l

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Results
Concentration

pa/l
gaL
BOL
BGL
BOL
BOL
BaL

BaL
20

0,




Industrial & Environmental Analysts, Inc.
P.O. Box 626 * Essex Junction, Vermont 05453 ¢ 802-878-5138

EPA Method 602:
Purgeable Aromatics

{EA Sample Me. 237173 3
Sample ldeatification Aotm-Gw-FB-008

Date Collected: 6/21/89

Date Analyzed: 6/29/89 By: CB
Results
Number Compound gggntlt::; Limit Comﬁhon
1 Benzene 1.0 BOL
2 Chlorobenzene 1.0 BOL
3 1,2-Dichlorobenzene 1.0 BaL
4 t,3-Dichiorobenzene 1.0 BOL
S 1,4-Dichlorobenzene 1.0 BOL
6 Ethyibenzene 1.0 BaL
7 Toluene 1.0 BOL
g Xylenes 1.0 BAL

Comments BQL - BELOW QUANTITATION LIMIT

Offices and laboratories locoted in:  Essex Junction, Vermont
Research Triangle Park, North Carolina




Industrial & Environmental Analysts, Inc.
w3 PO Dox 626 ¢ Essex Junction, Vermont 05453 ¢ 802-878-3138

EPA Method 602:
Purgeable Aromatics

IEA Sample No. 237173 ;,9,_ (Lt
Sample dentification Aotm-@w-UP-001

Date Collected: 6721789

Date Analyzed: 6/29/89 By: CB
Quantitation Limit
Number Commgnd /L
| Benzene 1.0
2 Chiorobenzene 1.0
3 1,2-Dichlorobenzene 1.0
4 1,2-Dichlorobenzene 1.0
5 1,4-Dichlorobenzene 1.0
6 Ethylbenzene 1.0
7 Toluene 1.0
g Xylenes 1.0

Comments BQL - BELOW QUANTITATION LIMIT

Offices ond laboratories tocated in:  Essex Junction, Vermont

Research Triangie Park, North Carolina

Results
Concentration
ug’t
BUL
BaL
BaL
BOL
BOL
BAL
BaL
BaL




m Industrial & Environmental Analysts, Inc.

P.O. Box 626 ¢ Essex Junction. Vermont 05453 » 802-878-5138

EPA Method 602:
Purgeable Aromatics

[EA Semple No. 237173 10 . ¢l

Sample ldentification Aotm EW - DOWN-002

Date Collected: 6/21/89

Date Analyzed: 6/29/89 By: CB
Number Compound /L
1 Benzene 1.0
2 Chiorobenzene 1.0
3 t,2-Dichlorobenzene 1.0
4 1,3-Dichlorobenzene 1.0
S 1,4-Dichlorobenzene 1.0
6 Ethylbenzene 1.0
7 Toluene 1.0
8 Xylenes 1.0

Comments BOL - BELOW QUANTITATION LIMIT

Offices and laboratories located in:  Essex Junction, Vermont .
Research Triangle Park, North Caroling

Results
Concentration
ug/l
BAL
BOL
BaL
BOL
BOL
BAL
BAL
BQL




Industrial & Environmental Analysts, Inc.
P.O. Box 626 * Essex Junction, Vermont 05453 e 8(02-878-5138

September 27, 1989

Charles D. Race

Wehran Enviro Tech

100 Milk St.

Methuen, Massachusetts 01844

Dear Charles:’

As per our telephone conversation of this date, I am hereby notifying
you that an error in sample site designation was made in IEA report
#237~173. IEA originally identified our sample #' 237-173-9 and -10
as being "AOTM-GW-UP-001" and "AOTM-GW-DOWN-001" respectively. In fact,
the site designations for sample #'s 237-173-9 and -10 should have been
fAQTM=-SW-UP-001" and "AOTM-SW-DOWN-0D1" respectively. Please make any
necessary changes in your records to correct this error.

If we may be of further assistance to you in this matter, please contact
us.

Very truly yours,
INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.

BnaA

Bradley J. Eldred
Vice-President

BJE/skb

Enclosures

Offices and laboratories located in:  Essex Junction, Vermont
Research Triangle Park, North Carolina



